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ELECTRICAL COMFORTS. 


The hot weather of last week, to equal which in intensity the 
meteorological authorities have had to go back 30 years, hai many 
mitigations that were not available to the last generation; and they 
were largely of an electrical nature. For example, great use was made 
of the telephone, enabling men to sit in their offices or country homes 
and transact business at a distance without any necessity to trudge 
the Saharan streets. They say the ordeal is a trying one at such 
seasons to the little telephone girl, but she does her work bravely and 
well. Then there is the now ubiquitous fan motor, bringing “sea 
breezes” into the hottest building. Last week their popularity was 
immense as a relief to weary people, and the market was soon swept 
bare of them. We have heard of one society woman who, with a sick 
member of her family under the weather, went to an electrical store, 
and being told all the fans in sight were already sold, laid violent 
hands on one and refused to be comforted until she was allowed to 
carry it away in perspiring triumph in her carriage. 





As for the electric light, that has long been a familiar boon, but 
one needs to get out in the country or by the seaside, where only oil 
lamps and candles are available, to realize once more how grateful and 
cool the little incandescent lamp is. Moreover, in town the ice 
cream freezer or the electric stove can be run from the same circuit 
as the lamp, but in the holiday wilds brute force and fire again are 
The wonder is that electricity is still so 
It is most needed 


disagreeably necessary. 
little known and used outside the towns and cities. 
by the sad sea waves and amid the cornfields and potato patches. 


Perhaps the biggest electric boon of all in such calcining weather 
as that which has been the subject of so much flattering comment 
recently is the trolley car. All the street railway companies report 
a busy time, and their employees were worked to the point of ex- 
haustion. Any cursory glance at the cars will show that the travel 
is quite largely of a recreative character, especially in the hot nights, 
when entire families with the latest ailing little baby board the cars 
to go for a 15-mile swift cruise for 5 cents a head—for the adults. 
The sick man does not now take up his bed and walk. He gets relief 
these summer nights by jumping on the first trolley and leaving his 
bed behind him. The trolley car thus does en masse for the suffer- 
ing population that which electricity does more individually for 
members of the community who can each pay for a telephone, a lamp, 
a fan motor and a freezer for themselves. Great indeed is electricity 


in the dog days! 





BOOSTER SYSTEMS. 

In this issue appears the concluding installment of the very interest- 
ing article by Mr. Lamar Lyndon on “Storage Battery Auxiliaries,” 
which has supplied a much needed addition to electrical engineering 
literature. In the early days of the storage battery it was thought 
that this appliance could be simply connected across the mains of a 
circuit for regulating purposes, and this supposed simplicity of ap- 
plication was advanced as one of the claims for storage cells. How- 
ever, as the matter of the application of the battery to the distributing 
circuits came to be taken up in earnest, the error of this assumption 
was recognized, and for the past ten years a surprisingly large number 
of patents has been granted on battery regulating systems and de- 
tails connected therewith. Mr. C. O. Mailloux appears to have been 
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the first to cultivate this field, which, judging from the frequency 
with which patents continue to issue, has not yet been exhausted. A 
review of this branch in its more important features which Mr. 
Lyndon gives has been particularly needed, for the time does not 
appear to be far distant when in laying out distributing systems for 
railways and for many other direct-current services, a storage bat- 
tery plant will be included as an indispensable auxiliary. 





THE HEATING OF MAGNBPT COILS. 


An interesting paper on this subject appears in this issue. There 
is scarcely any property of a dynamo-electric machine so important 
to engineers as the heating of its coils, since this practically de- 
termines the power limitation, and, therefore, the money value of the 
machine; and yet there is scarcely any property whose accurate pre- 
determination contains greater difficulties, owing to the great com- 
plexity of the actions involved. Even in the steady state to which 
the thermal condition of the machine approximates after a number of 
hours of full-load working, the distribution of temperature is enor- 
mously complex, when studied in accurate detail ; while in the transi- 
tion period of heating or cooling, that complexity is made still more 
complex. It is impossible to expect that any formula can apply to 
the heating of dynamo-electric machines, except as a rough approxi- 
mation, which may, however, suffice for many practical purposes. 
From a practical standpoint the results contained in the paper bear 
certain broad, interesting conclusions. They have been obtained, 
however, on relatively small machines, and on field coils whose wind- 
ing thickness is nearly one-third of the length, whereas the average 
field coil, including larger machines, would be relatively thinner. 
Consequently the deductions based upon this size and arrangement of 
field coil could not be accepted unreservedly for all sizes of ma- 
chines, but the main conclusions would probably be applicable as 
general principles. 


In the first place, it is interesting to observe that the ultimate 
mean temperature elevation of the field coils, under full excitation, 
is nearly the same whether the machine be running or stationary. 
On the one hand, if the machine is stationary, the armature is not a 
source of heat, and, consequently, the iron field-frame absorbs a 
large amount of heat in the early hours of field excitation, with a 
corresponding retardation of rise in field temperature. On the other 
hand, however, when the machine is running and the armature is 
heated, there is an appreciable cooling action due to the movement 
of the air in the neighborhood of the machine under the action of 
the revolving armature, and tending to offset the heating influence 
of the active armature. Consequently, after a sufficient lapse of time, 
the final mean temperature elevation of the field coils is not very 
different in either the stationary or running condition. 





In the second place, if we neglect small deviations, it is interesting 
to note that the hottest zone in the active field coil is not far from 
the center of symmetry of the cross-section of the coil, being very 
nearly half way up their length, and shifting slightly in regard to 
breadth from the outside to the inside of the center as the machine 
changes from the stationary to the steady running condition. In 
the third place, it is interesting to observe that the maximum tem- 
perature elevation is nearer to the mean temperature elevation when 
the machine is running, than when the machine is at rest; and since 
the running condition is the normal condition for which the ma- 


chine is tested, and at which heating occurs in practice, the tendency 


to overheat the center of the field coils by marked increase above 
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average temperature indicated by coil resistance, is less when the ma- 
chine is running than if the coils be heated with the machine at rest. 





In regard to deductions concerning ratio of temperature elevation 
shown by thermometer to temperature elevation shown by resistance, 
it would seem that the value of 0.6 obtained in these measurements 
is more than usually low, owing to the relatively large thickness of 
the field coils in this comparatively small size of machine, and which 
ratio would not fairly be applicable to the field coils of large ma- 
chines. 


dishing cacidincscnnincranseiieitatiaiinesisaldisatiaibians 
GROUND DETECTORS: 


Mr. Varley’s article, printed elsewhere in this issue, draws attention 
to the well-known fact that a two-wire system in continual service 
does not readily lend itself to automatic insulation measurements. 
A two-wire system can readily have its insulation as an entirety 
measured by an independent source of e. m. f., when precautions are 
taken as to the form of application of the testing connection. But 
the same two-wire system in steady operation does not readily permit 
its insulation to be measured by its own working e. m. f. All that 
can be readily determined is whether the system has or has not a seri- 
ous resultant ground, and whether that resultant ground is one side 
or other of the system. In the ordinary three-wire system the dif- 
ficulties are still greater, and since the working e. m. f.’s cannot be 
temporarily removed for testing purposes the observations usually 
made are of a qualitative rather than of a quantitative variety. In- 
sulation measurements can indeed be made by following a known 
method, but the observations are tedious and liable to error. Mr. 
Varley shows that in the case of a high-tension alternating-current 
system the generator exciter or exciters may be used as an external 
direct-current testing e. m. f. to measure the insulation of the accom- 
panying alternating high-tension system while in use, although, as 
before some precautions may be necessary as to the point of appli- 
cation of the testing e. m. f. 


In any extended system of electric distribution there can be only 
two methods of dealing with accidental grounds. One is to trust to 
automatic short-circuit or ground currents to remove the trouble- 
some defects as they occur by burning them off the system. The 
other is to determine the existence and location of incipient defects 
and to remove them before they have time to develop. In low-tension 
systems the first or automatic burning out method is usually relied 
upon. The amount of energy that a large central station can tem- 
porarily form into a short-circuit suddenly occurring in the under- 
ground distributing system is enormous, especially if there is a large 
storage battery connected with the bus-bars. In a few seconds the 
offending ground is often blown off into history. Occasionally, how- 
ever, cases arises in which a large station will exhaust every effort 
of its engines to cut off the ground, and with shunt-wound dynamos 
cases have occurred in which the whole system has temporarily been 
brought to a standstill by the automatic demagnetization of the dy- 
namo field-magnets, under the enormous overload. 


In the case of large high-pressure alternating-current systems, such 
short circuits are often to be dreaded owing to the havoc they may 
effect in the distributing system when supplied through converters, 
step-down transformers and alternating-current generators. Not 
only are the engines, dynamos, transformers, mains and converters 
subjected to an exorbitant strain, but the conditions may be such 
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that the engines may not be able to force sufficient energy into the 
breach to destroy the defective conductor, while in other cases the 
rush of energy may be so excessive as to destroy all the apparatus in 
its path. For all these reasons it is highly desirable to remove insu- 
lation defects whenever possible before they have culminated disas- 
trously, and the methods detailed in the article referred to are de- 
signed with that object in view. While not differing in broad prin- 
ciple from existing methods the details described are interesting. 


The figures given clearly point to the fact that when high-pressure 
cables are first laid their ohmic insulation is of relatively little im- 
portance, while their volt-resistance and margin of volt-resistance 
over working voltage are of very great importance. Once the cable is 
tested, laid and placed in continuous service, however, the volt-re- 
sistance cannot well be determined at any save the working pressure, 
so that the ohmic insulation becomes of practical importance as an 
index of the margin of volt-resistance. So long as the ohmic re- 
sistance remains normal, the margin of reserve volt-resistance may 
reasonably be assumed as normal also. The moment the ohmic 
insulation begins to fall, suspicions of the volt-resistance find en- 
trance, and all methods by which the defects in ohmic insulation may 
be detected and localized are of interest to consider and apply. 


ee 


A STUDY IN HIGH VOLTAGE TRANSMISSION. 


Southern California may properly be said to have had the honor 
of demonstrating to the world the practical success of high-voltage 
transmission. There was started nine years ago the first commercial 
10,000-volt plant, and a year later the first commercial polyphase 
plant in America. The Frankfort-Lauffen line of 1891 had shown 
clearly the possibility of such work, but it had not operated on a scale 
large enough, nor for a period long enough to demonstrate fairly 
the great practica! future that was in store for power transmission. 
We have lately been presenting full accounts of some of the more 
recent achievements in that splendid country south of the Sierra 
Madre, not merely as notable engineering feats, but as successful 
business enterprises, proving the economic value of power trans- 
mission by polyphase currents over long distances and in great 
amounts. This week we give a careful resumé of these studies of far 
Western transmission plants, which for some months have appeared 
in these columns. 


There is no part of the world so thoroughly supplied with electric 
power as the beautiful valley, sweeping from east to west a hundred 
miles, of which Los Angeles is the industrial center. It is an ideal 
region for power transmission, for the climatic conditions are well- 
nigh perfect. It is a country where it either rains or is pleasant, 
where there are frequent violent showers part of the year and al- 
most uninterrupted sunshine the rest of the time, where the air is 
generally dry and insulation is easily kept up. Moreover, the price 
of coal is high, most of that fuel being imported from Australia, 
and while fuel oil is ready at hand, so are mountain streams, under 
heads of which we in the effete East have little conception and less 
acquaintance. And these streams, treated with the daring that has 
come from many years of experience in irrigation, have been made to 
do the work of power transmission with a thoroughness seldom 


equaled. 


The power supply of Los Angeles and its immediate vicinity is 
derived almost entirely from the two plants described in our col- 
umns, one in the San Gabriel Cafion, 23 miles from the city, and the 
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other in the Santa Ana Cafion, almost at the extreme eastern end 
of the valley, 83 miles distant. Both plants are fine examples of en- 
gineering skill, but it is the latter, with its great length and tremen- 
dous pressure of 33,000 volts, that has taught the more valuable les- 
sons. Both the distance and the voltage have since been exceeded, 
but the steady and successful operation of the Los Angeles system 
has been in a great measure the inspiration of later enterprises. The 
great lesson has been the reliability of the line at this voltage in 
every-day service. Short circuits have occurred, but not to any more 
serious extent than in the case of lines at far lower voltage. The 
insulators themselves have proved entirely trustworthy. A single 
puncture in two years’ operation of the entire 83 miles is a record that 
is not likely to be much bettered for some time to come. Apparently, 
the length and voltage have disclosed but one unusual source of 
trouble—short circuits produced by the deflagration of adventurous 
hawks and owls. Even this unique annoyance would probably be 
for the most part averted by stringing the line wires further apart, 
a change that would be desirable in several particulars. The usually 
dry climate is, of course, a favoring condition in avoiding troubles 
with the line, but the fact remains that the difficulties met have 
actually been no more considerable than would ordinarily be ex- 
pected in working at a tenth the voltage. It is a remarkable fact 
that all the evils prophesied by croakers with one accord failed to 
materialize, and the complete confidence thus inspired has borne fruit 


in all directions. 


From an engineering standpoint both plants are worth careful 
study. Both are worked at 50 cycles per second—the periodicity em- 
ployed in the Redlands polyphase plant of 1893—and this has proved 
amply low for the work in hand. Both distribute a considerable 
part of their output as direct current, but while the longer line obtains 
this current from the motor-gencrators, the San Gabriel uses rotary 
converters both for lighting and power with very good results. Both 
plants feed the railway system from their sub-stations, working in 
parallel with each other, and with four railway generating plants; 
in fact, both these and other of the transmission plants in the re- 
gion are put in parallel when occasion makes it convenient without 
the slightest hesitation, and with quite uniform freedom from dif- 
ficulty. The question as between rotaries and motor-generators is 
left unsettled by the Los Angeles experience, as neither has proved a 
source of trouble, but it seems, on the whole, that for meeting the 
unknown conditions of a very long line, the motor-generator was 
the safer expedient. 


One of the interesting features of the Los Angeles work is the 
development of a new and very useful branch of business in furnish- 
From the standpoint of the 
For hitherto managers 


ing power for running irrigating pumps. 
station manager this fills a long-felt want. 
have sought in vain for a load which should have its maximum in 
summer, and should be concentrated in the daily hours of light load. 
Irrigation just fills the bill, since arrangements are easily made for 
the disuse of the motors during the lighting period of lap-load, and 
during the rainy season there is water enough without pumping. One 
interesting feature of these systems is the solution of the high-voltage 
fuse difficulty by the simple process of dispensing with fuses, except 
at the sub-stations. The power that can be delivered by the water- 
wheels is not enough to overload dangerously the generator, which 
can therefore take care of itself, and if any fuses blow, they are at 
the operating end of the line where the system is under constant in- 
spction and the attendants can judge in case of a short circuit any- 
where on the system whether it is better to hang on or to let go, and 


guide their actions accordingly. 








a meni 


so noon nah 2 





52 ELECTRICAL WORLD ano ENGINEER. 


Running Trains by Telephone. 





The subject of running trains by telephone has lately attracted con- 
siderable attention, as these columns have shown, and the matter is 
very much in the minds of the railway telegraph superintendents of 
the country. It is now stated from Scranton, Pa., that General Su- 
perintendent Clarke, of the Lackawanna Railroad, has made the an- 
nouncement that his road in the course of a few months will be man- 
aged by telephone instead of by telegraph as at present, at a saving 
of about 60 per cent in the hire of telegraph operators. He says that 
the telephonic system has been placed on the Morris and Essex 
branch, where it is used successfully, and that it is being put in as 
quickly as possible on the Scranton branch. First, the telephonic 
system will be given a thorough trial on the branch lines, and if it 
proves successful there will come into general use on the main line 
from New York to Buffalo. - 





Third Rail for New York Suburbs. 





Plans are being vigorously pushed by Messrs. C. O. Mailloux and 
W. C. Gotshall for the construction of the road of the New York & 
Portchester Railway Company, from Manhattan to the thriving 
suburb of Portchester, a distance of about 25 miles. This road will 
introduce many novelties in this part of the country, notably the 
third rail. It is proposed to make the distance to City Hall in 66% 
minutes. The fare for a round trip now over the New York Central 
through its tunnel is $1.10, and the new line will charge one-third 
that amount. The road will run almost entirely on private property, 
and will have a double set of tracks, two being used for express 
trains. It is proposed to do only a passenger business, and to run 
200 trains daily. Passengers can transfer at the 182d Street station 
of the Rapid Transit Tunnel for city connection, making the total 
run in 54 minutes, the time over the elevated with connection at 
177th Street being, as already stated, 6612 minutes. This striking 
addition to the rapid transit facilities of New York City appears to 
be encountering opposition in some quarters, but has influence be- 
hind it, and the effort to thus open up the region is being followed 
with great public interest. 


——$________.2 — 


Electrical Engineers of the Day—II. 





Bron J. ARNOLD. 


3ion Joseph Arnold was born near Grand Rapids, Mich., Aug. 14, 
1861, and early began the preparation for his life work by boyhood 
efforts “to build things and make them go.”’ His natural bent was 
early indicated by the construction of a number of small steam en- 
gines before his twelfth year; the first bicycle built in the State of 
Nebraska when he was 14 years old, and an accurate working model 
of a railroad locomotive complete in all its details and constructed 
to a scale of % inch to the foot, built before he had reached his 
18th year. His summer vacations were spent in operating traction 
engines, the only available channel open to him then for acquiring 
practical experience. 

His educational preparation in the public schools and the Uni- 
versity of the State of Nebraska, where his father, as a young law- 
yer, had located in 1864, was followed by a course at Hillsdale Col- 
lege, Michigan, where he received the degree of B. S. in 1884 and 
Ph.B. in 1889, the latter being an honorary degree granted for en- 
gineering work done subsequent to his graduation. After leaving 
college rapid advancement followed through the position of draughts- 
man for the E. P. Allis Company, Milwaukee, to chief engine de- 
signer for the Iowa Iron Works, of Dubuque, and mechanical en- 
gineer for the Chicago Great Western Railway. A post-graduate 
course in electrical engineering was then taken at Cornell Uni- 
versity, and upon its completion a position was accepted with the 
General Electric Company, for which company Mr. Arnold was at 
first engineer and general sales agent of the St. Louis office, and 
afterward consulting engineer of the Chicago office. Mr. Arnold’s 
best known work while with the General Electric Company was the 
designing and building of the power plant at Little Rock Ark., and 
that for the Intramural Railway at the World’s Columbian Exposi- 
tion. Since 1893 Mr. Arnold has maintained an independent posi- 
tion as consulting electrical engineer, which has left some time for 
the development of business enterprises in allied lines. The success 
of a number of these enterprises has netted him a comfortable 
fortune. 
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One of Mr. Arnold’s characteristics is to keep considerably in ad- 
vance of his profession. In carrying out his solutions of engineer- 
ing problems, which have sometimes seemed radical, it has usually 
been necessary for him to overcome strong opposition. As he has 
demonstrated the success of one thing after another, however, criti- 
cism has turned into well-merited praise, and more than once he 
has had the pleasure of seeing his work become commonly accepted 
practice. 

Mr. Arnold was among the first who advocated the use of the 
storage battery, and he not only entered the field early as a success- 
ful manufacturer, but took an active part in the pioneer work which 
has resulted in the wide adoption of the battery auxiliary on a large 
commercial scale. 

He early advocated the direct-connected electrical generating unit, 
but realizing its limitations, invented a system of power station con- 
struction which bears his name, and which has met with considerable 
favor and adoption for a number of important power plants. The 
“Arnold” magnetic clutch, which came as a further development 
along this line, has been made in sizes up to 3000 horse-power, and 
has been widely adopted for various classes of work. 

Mr. Arnold’s study of the electric railway for interurban work 
led him five years ago to recommend the adoption of the sub-station 
rotary-converter, storage-battery system of distribution for the Chi- 





cago & Milwaukee Electric Railway. This innovation at the time 
met with such opposition that in order to prove its merits he de- 
cided to take the contract for building and equipping the entire road 
on the lines he had laid down as the advising engineer, guaranteeing 
the efficiency and the operation of.the completed system. The wide 
adoption since of this method is another indication of the strength 
of Mr. Arnold’s work in the pioneer field. Developments upon 
which he is now engaged in connection with high-speed electric rail- 
way work, promise to add to the reputation which he has made of 
being “ahead of the times,” and a creator of advanced engineering 
requirements. 

As president and technical director of the Arnold Electric Power 
Station Company he has built many central stations and electric 
railway power plants, and is developing a field of wide possibilities. 
As special lecturer on electrical engineering topics at technical col- 
leges he has been in demand and has received the degree of E. E. 
from the University of Nebraska for a course of 10 lectures on “Elec- 
tric Power Station Design,” which will shortly be published in 
book form. For a personal exhibit.at the Trans-Mississippi Exposi- 
tion at Omaha in 1898, where some of his boyhood efforts were ex- 
hibited alongside of the drawings of many of his later achieve- 
ments, Mr. Arnold was awarded a gold medal. He is a member of 
a number of engineering societies, technical and social clubs, and 
has been the representative of the West among the managers of the 
American Institute of Electrical Engineers. Last summer Mr. 
Arnold was one of the five delegates from the United States to the 
Paris International Electrical Congress. He is an enthusiastic au- 
tomobilist, while his wife and three children can testify that a busy 
man can still find time to develop a happy home life. 
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Missouri River Power Company’s 50,000-Volt Trans- 
mission Plant. 





HE Missouri River Power Company, of Helena, Mont., is 
building a 70-mile, 50,000-volt, three-phase transmission line 
from its power house on the Missouri River at Canon Ferry, 

Mont., to Butte, Mont. The plant is one of the largest in the Rocky 
Mountain district. It is at the present time supplying all the electric 
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fact, practically all the power used in Helena is transmitted from 
Canon Ferry. 

The Missouri River at points where a sufficient head of water 
can be obtained is one of the most magnificent sources of water 
power existing anywhere, because of its constant and large flow. 
At Canon Ferry the river valley is of such a shape that by the build- 
ing of a dam 500 ft. long and about 4o ft. high, a lake one-half mile 
wide and six miles long was formed. The available head of water 
is 32 ft. Some idea of the volume of water in the river can be 





FIG. I.—PENSTOCKS, WITH POWER HOUSE PARTIALLY COMPLETED. 


railway and lighting power for Helena, over a 12,000-volt transmis- 
sion line, which has been successfully operated over two years. The 
smelters near Helena are also supplied with electric power, and, in 


obtained from the accompanying illustrations. 
in operation four units of 1200 horse-power, consisting of 60-cycle 
Westinghouse generators direct connected to Dayten Globe Iron 





Fic. 3.—Four 1200-HP GENERATORS IN OPERATION IN CANON Ferry Power Howse. 


FIG. 2.—CANON FERRY -DAM. 


The plant now has 
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Works turbines, running 157 r. p. m., with Lombard governors. Six 
more units of the same size are being put in. The latter will be West- 
inghouse generators connected to S. Morgan Smith turbines. The 


completed plant will therefore have a capacity of 12,000 horse- 
The 50,000-volt new 


power. line to Butte runs from the 





FIG. 4.—POLE TOP. 


power house at Canon Ferry to the city limits at Butte, a dis- 
tance of 70 miles. There are two separate pole lines and the distance 
between them is from 50 to 100 ft. On each line of poles, one cir- 
cuit of three wires will be placed. The wires will be put in a tri- 
angle 66 inches apart. At the Butte end of the line will be a sub- 
station containing six 950-kw oil and water-cooled transformers con- 
nected delta. These transformers will reduce the pressure from 





FIG. 5.—VIEW OF DAM. 


50,000 to 2200 volts for the distributing system. From the sub-station, 
a number of lines will be run out and power will be delivered in large 
blocks to customers. The current will not be stepped down to any 
lower pressure, but will be applied to the motors at about 2000 volts, 
except in the case of very small motors and incandescent lighting. 
All the transformers will be connected delta fashion. Ordinarily 
the whole system will be operated in parallel, but double bus-bars 
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will allow the lines to be operated independently. They are paralleled 
on the generator switchboard, and also on the high-tension lines. On 
the latter a long-break open-air switch made by the Westinghouse 
Company specially for this plant will be used. 

The pole top construction for the 50,000-volt line is shown in the 
accompanying line drawing. The wires are 66 inches apart. The 
cross-arm is 7 ft. long. The pins hold the insulators 9 inches above 
the cross-arms and are secured into the cross-arms and pole tops by 
three-eighth-inch bolts. The pins driven in the pole tops have three- 
eighth-inch vents for the drainage of water that may settle in the pin- 
hole. 

No better market for power exists in Montana than that at Butte. 
Mines are numerous and coal is dear. Some power is already trans- 
mitted into the town from the Big Hole River southwest of Butte, 
but not nearly enough to supply the demands. 

The Missouri River Power Company is under the general manage- 
ment of M. H. Gerry, Jr., whom many will remember through his 
former connection with the General Electric Company and with the 
Metropolitan Elevated Railroad, of Chicago. 





A True Ground Detector. 





By T. W. Vartey. 


GROUND detector, as the term is generally understood, is 

really a “balance indicator.” In the first place, it should be 

understood what is meant when a circuit is said to be 
“grounded.” . 

Take the 550-volt underground system of the Metropolitan Rail- 
way, where the two contact rails are insulated. An ordinary, so- 
called, “ground detector” is installed consisting of a bank of lamps 
across the line, with the center grounded, as in Fig. 1. As long as 
the two legs of the circuit have the same resistance to earth, the two 
lamps burn equally, even though the actual insulation resistance 
varies from nothing to a megohm. But let one leg differ from the 
other and the lamps then begin to show this difference, proving their 
value only as a “balance indicator,” and not as a “ground detector.” 





550 Volts 


3000 Volts 





FIGS. I AND 2.—GROUND DETECTOR. 


Take an opposite case, using an alternating current of 3000 volts 
feeding through lead-covered underground cables. On account of 
the high voltage, transformers are used with the lamps in the sec- 
ondary of each transformer, as in Fig. 2. In this case, by simply 
varying the length of cable in one leg so that the capacity of one leg 
is different from that of the other, the lamps will show the unbal- 
anced effect, proving again their value only as a “balance indicator.” 

These are a few of the reasons which led up to the design of a 
true “ground detector,” which would indicate some definite lower- 
ing of the insulation resistance, so that if a standard were deter- 
mined upon, then when the resistance fell to this value an alarm 
would be sounded. 

While serving its purpose as a very efficient and faithful “ground 
detector,” it also acts for the regular insulation testing to determine 
the actual resistance to earth of the system, and also to send mes- 
sages between different points of the system. This will be explained 
in the description of the detector. 

To best describe it, I will give as near as possible the actual figures 
of the resistances, etc., arranged to suit the local conditions at the 
station where it is in use. 

Starting at the “exciter” end, in Fig. 3, there are three machines, 
which are permanently electrically connected on the negative side 
by the equalizer wire. The positive side of the bus is grounded 
through lamps. The negative side goes through similar lamps, and 
then the circuit divides. One section goes through a 150-ohm relay 
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and a resistance of 10,000 ohms to the center of a double-throw, 
double-pole switch. The other section goes direct to the opposite 
top contact of the same switch. 

In normal condition, or when acting as a ground detector, this 
switch is closed on the upper contacts, as shown in dotted lines. 
This throws the first or relay section to ground, and the second sec- 
tion to a choke coil, having a resistance of 490 ohms, then to a fuse 
to a plug P, and so to the 3000-volt bus. 

With this plug out, the tension of the armature of the relay is ad- 
justed to fall back when P is grounded through the resistance de- 
cided upon as the standard at which an alarm is to be given. As the 
alarm is sounded when the potential across the relay falls, this is 
caused by the standard decided upon being in shunt to the relay, and 
its extra resistance, in combination with the lamps, causing the po- 
tential across the relay itself to lower. For example, the volts ap- 
plied are 260; the lamps are six, of 200 ohms each, or 1200 ohms; the 
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obtained with P grounded, and d that obtained with P on the system. 





If D is 130 and d is 15, then R would be 30,000 ge , OF 230,000. 


ohms. 

At times the system will show a gradual falling off in insulation 
resistance, indicating a fault, which if left to itself would soon de- 
velop into a ground and lead to a short circuit. When this happens 
means are taken to locate the fault as follows: 

The circuits are each taken and run on a special machine for test- 
ing without interruption to the service. Then the primary cus- 
tomers of the circuit at fault are tested. The testing of each cus- 
tomer is done at the station in quite a simple way. As the detector 
will ring when the insulation reaches 20,000 ohms, a bank of lamps 
is arranged as an artificial resistance for the party at the customer’s 
end to send signals to the station as follows: 

If the voltmeter at the station showed, for the whole service when 

normal, 15 divisions and when faulty 40 
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FIG. 3.—CONNECTIONS OF GROUND DETECTING APPARATUS. 


relay and resistance 10,150 ohms, and the choke coil and standard 

490 ohms plus 20,000 ohms, or, say, 20,500 ohms. 
At first this standard circuit is open and the potential on the relay 
260 


'S 1200 + 10150 





X 150= 3.44 volts. Next, the standard circuit is 


closed, when the potential on the relay becomes 


260 10,150 X 20,500 150 
mone “Torso X 20500 eT XTo1so = 327 volts. 
1200 + 16150 + 20500 

The alarm is an ordinary vibrating bell worked with 5 volts alter- 
nating, on the back contact of the relay. 

If any part of the relay circuit opens the alarm rings; also, if any 
part of the “exciter” circuit becomes grounded other than that 
through the lamps. For if the ground comes on the negative side, the 
alarm rings immediately; if on the positive side of a machine while 
on the bus, no notice is given until that machine is taken off, when it 
becomes part of the negative side by way of the equalizer, and so gives 
the alarm. It acts also to test the fields of the alternating-current 
generators by simply connecting the negative side first. 

Thus it gives a constant automatic true ground test of all portions 
of the alternating-current and direct-current systems. 

The outfit was originally designed for testing the insulation of 
the circuits, while working, not only to get a test under the condi- 
tions of the high-tension strain, but to do away with the interrup- 
tion of the service. At first a D’Arsonval galvanometer of 10,000 
megohms constant was used, but as the insulation of the system ran 
about 200,000 ohms, this was changed to a Weston direct-current volt- 
meter, making it much more convenient to use. A daily test is now 
made with no more trouble than reading the voltage of the circuits. 

In Fig. 3 is shown the position of the voltmeter. When used for 
testing the switch is thrown down, putting everything in series, and 
the voltmeter then acts as a galvanometer or ammeter, reading the 
current through the insulation of the 3000-volt mains. 

The constant is obtained by grounding plug P, and the regular 
formula R=r os 
in circuit when P is grounded, or 30,000 ohms. 


is used. Here r represents the total resistance 


D is the deflection 
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FIG. 4.—DIAGRAM OF CONNECTIONS. 


have to watch the voltmeter for a whole day, and besides the- switclt, 
is opened and closed quickly, no signals are arranged to be given just. 
before and after the switch is operated, when a rest can be taken until 
the next customer is reached. In giving these signals the operator 
grounds the system by means of his bank of lamps, thus ringing the - 
alarm at the station. He then pauses a second to give the station man , 
a chance to cut in his voltmeter before working the switch of the cus- 
tomer. He then gives a second signal when through and notes the - 
time. When the station attendant has cut the voltmeter in he watches 
until he sees the second signal, takes the time and then cuts in the - 
relay and bell. The second signal throws the needle of the volt- 
meter to about 80 divisions. The time is taken to be able to tell 
when finished, which particular customer it was whose service is ~ 
faulty. ‘ 

If the fault is in the cable, it must be sectioned, which means a, 
cut and test until found. 

Since the installation of this system of testing and keeping on the - 
lookout for trouble, it seems to act as a preventive, for there certainly 
has been far less trouble than before using it. 

Another use for the detector is when the service must be inter- 
rupted for changes, etc. The time is usually selected in the early 
morning. A telephone booth may be miles away from the work, 
and even when found time is often wasted in getting connections. It 
then takes the place of a telephone and serves as a telegraphic con- 
nection between the station and the work. The workman has an . 
outfit similar to that at the station, and signals on the ground bell. 
Instead now of using the voltmeter a regular sounding relay is cut 
in and a regular “Morse” circuit formed, using the live feeder as . 
one leg. The signals are slow but distinct, and work whether the 
mains are dead or alive. 

The “detector” could be kept on the dead circuit until ready for - 
starting; but as 260 volts is unpleasant, a battery and buzzer outfit is 
arranged, with the battery on the outside, so that the circuit is 
completely dead while being worked upon. 

If but a portion of the system is to be made dead by using an in- 
termediary switch, another outfit is arranged in parallel to that of the - 
station. Both points then have all signals, the station paying no. - 
attention. This is done by using a higher resistance and more turns 
on the relay, using in this case 40,000 ohms and twice the turns. The - 
connections are arranged as in Fig. 4. 
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The armature of the relay is normally up. When the insulation 
of the system is lowered by some one pressing his key, the armature 
falls. A number of operators could thus be in communication with 
each other from any point in the system to any other point. 

At the station the maximum direct current is .025 ampere to suit 

the relay, while the alternating current, which leaks through, is but 
.0025 ampere, or so low that on the Weston direct-current voltmeter 
it is just perceptible as a slight tremble of one-half*division of the 
needle. A Weston alternating-current voltmeter was used to meas- 
ure the current of the choke coil when across 3000 volts, and gave 
but five divisions. 
. Although the “detector” may seem to be a “jack of all trades” and 
so, good at none, still it is designed to work and does so faithfully 
under all conditions, putting into the hands of the switchboard and 
subway men an instrument which they can use and see for them- 
selves the condition of the system. For this reason alone it would 
serve its purpose, as it promotes a feeling of security from trouble, 
giving, as it does, a warning hours before anything serious may hap- 
pen; and even if a fault becomes a short circuit before it can be lo- 
cated, it still gives a pretty good estimate of its whereabouts. 





The Heating of Magnet Coils. 





By S. S. Nev, A. J. Levine anp O. A. Haviit. 


HE objects of this investigation were to determine the dis- 
. tribution of heat in the coils of field magnets under various 
conditions, the relation between rise of temperature and watts 

per square inch of radiating surface, the time required for coils to 
heat and cool, and the relation between the rise of temperature as 
measured by thermometer and as measured by increase of resistance. 
The machines experimented upon were two Crocker-Wheeler 115- 
volt bipolar shunt motors, a 1-hp and a 5-hp machine. The field 
coils were specially wound in 16 sections of equal cross-sections, as 
shown in Fig. 1. The object of this arrangement of winding was to 
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FIG. I.—CROSS SECTION OF WINDING. 


admit of finding the temperature of the different parts of the coil 
by noting the increases of resistance. 

Resistances were measured by the “drop of potential” method. In 
translating resistance into temperature due corrections were made 
for scale errors of the instruments, errors due to current taken by 
the voltmeter, etc. To find the temperature corresponding to any 
corrected resistance, that resistance was divided by the corresponding 
resistance at o deg. C., as previously determined by Wheatstone 
bridge measurement. The resulting number was compared with a 
curve of temperature coefficients, and the temperature found. 


DISTRIBUTION OF HEAT. 


The conditions under which the coils were tested were as follows: 

(a) Supported entirely in air; (b) resting on a wooden table; (c) 
in place on machines; (d) machines running, full load. 

The coils were heated for six hours at their rated voltage under 
each of these conditions. The resistance of each coil was measured 
at timed intervals and the resistance of each section of the winding 
when the coils had attained constant temperature. 

Curves were plotted from these results, showing the temperature 
in different parts of each layer of winding. An example of these 
curves is shown in Fig. 2. From these curves the isothermal lines 
of the diagrams (Fig. 3) were plotted. The isothermal lines are 2.5 
degs. apart. 

The curves show that under all the conditions tried the hottest 
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point in the winding lies at about the middle of the winding. The 
temperature varies regularly, the isothermal lines having regular 
elliptical shape. 

When the coil is supported in air, the hottest point in the winding 
is below the center and toward the inside. The coolest part of the 
winding is also in the lower half, so that the variation of tempera- 
ture with height is much greater at the bottom than at the top. 
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FIG. 2.—DISTRIBUTION OF TEMPERATURE IN COIL. 
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This means that there is more cooling effect due to the air at the 
bottom and ouside of the coil than inside or at the top. 

When the coils are resting on the table the circulation of air 
through the interior is stopped and the inside of the coil becomes 
warmer than the outside, as the curves show. The table seems to 
cool the coils uniformly, and not at the bottom only, as might be 
expected. . 

Putting the coils on the cores of the machines has the effect of 
cooling them considerably, as the iron conducts away more heat than 
the air. The large variation. of temperature at the bottom of the 
coil compared with the small variation at the top shows the cooling 
effect of the iron at the bottom. 

When the machine is running the iron does not cool the coils as 
much as when not running. This is shown by the fourth curves in 
each of the figures. The hottest part of the winding is half way 
up, close to the core, showing that very little heat is conducted away 
by the core, as it is itself warmed by radiation from the armature, 
hysteresis and foucault currerits in the pole pieces, etc. The iron at 
the bottom of the coil, which is not so heated, still conducts enough 
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FIG. 3.— ISOTHERMAL CURVES, 


heat away from the coil to make the bottom cooler than the top. 
The top is evidently heated by radiation from the armature. All 
these things combined tend to make the temperature in the coil 
more neafly uniform when the machine is running than under any 
of the other conditions. 
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The ratio between the rise of temperature of the hottest point 
of the winding and the mean rise of temperature as measured by in- 
crease of resistance is found as the average of the four coils tested, 


to be as follows: 


In air, 1.135. 

On table, 1.17. 

On machine, 1.21. 
Machine running, 1.12. 


RELATION BETWEEN RISE OF TEMPERATURE AND WATTS PER SQUARE INCH 
OF RADIATING SURFACE, 


The coils were first heated, supported entirely in air with con- 
stant current in each coil. From the results, a radiation constant 
for surface exposed to air was calculated. The results show that a 
coil whose surface is all exposed to air rises 340 degs. per watt per 
square inch of total surface. Or, assuming the radiation to be uni- 
form over the entire surface, it radiates .002z92 watt from each square 
inch of surface exposed to air, for each degree difference in tem- 
perature between the coil and the air. 

The coils were next heated while on the machines, the latter not 
running, tests being made with four different values of current on 
each coil. The rise of temperature and the surface exposed to the 
air being known in each case, the watts radiated to the air can be 
calculated by means of the factor just found (.00292). Subtracting 
this quantity from the total watts in the coil, leaves the watts which 
must be conducted away by the iron. Knowing this, the heat con- 
ducted away by the iron per square inch of surface exposed to the 
iron, per degree, is easily calculated. 

The 1-hp coils gave an average of .0083 watts per square inch per 
degree conducted away by the iron, while the 5-hp coils gave .007 
This smaller figure is probably due to the fact that the coils did not 
fit their cores tightly, whereas the smaller coils did. As coils used 
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FIG. 4.—-RELATION BETWEEN RADIATING SURFACE AND TEMPERATURE RISE. 


in practice are usually about % inch larger than the cores for which 
they are designed, the smaller factor, obtained from the loose-fitting 
coils, is preferable. 


If A = surface exposed to air, 
F = surface exposed to iron, 
T = allowable rise of temperature, 
W = watts which will produce this rise, 


W = T (.00292 A + .007 F) = te (A +2.4 fF) 


This formula is for use in designing electromagnets where there is 
no heating of the cores except by the coils themselves. Proceeding 
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in the same way with the machines running at full load, we arrive 
at the formula, 


I 
340 

In both cases W is the watts in the winding when hot. 

It must be noticed, however, that these results were obtained by 
assuming the radiation as uniform over each surface considered. By 
reference to the diagrams of temperature distsibution, this is found 
to be fairly true in the case where the machines were not running, 
but in the other case is certainly not true. This may be the reason for 
the discrepancy between the factors obtained for the two sizes of 
coils. 

Instead of these formulas, it is more convenient and probably just 
as accurate to consider only the external cylindrical surface. Fig. 4 
shows how closely the results obtained by experiment coincide with 
a curve of 100 degs. rise per watt per square inch of outside cylin- 


W = T (.00292 A + .0054 F) = (A +1 7-8 F). 
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FIG. 5.—CURVES OF TEMPERATURE ELEVATION. 


drical surface for the machines not running, or 110 degs. for the 
machines running at full load. Thus, if S is the outside cylindrical 
surface, the formula to use in designing coils would be, 





For electromagnets, 1” = z 5 
100 
a. 
For field magnets, W = 
110 





TIME REQUIRED TO HEAT AND COOL. 

Fig. 5 shows curves of rise of temperature at constant voltage 
under each of the four conditions. 

The theoretical equation for the temperature elevation curve is 

t= — + hyp. log =F, 
in which T is the temperature attained by the coil in the time ¢, the 
temperature of the air or cooling medium being 7» and the limiting 
temperature 7. s is the specific heat of the coil, and & the cooling 
constant. 

In the derivation of this formula it is assumed that 7, and T> are 
constant, whereas in reality 7 depends on the watts in the coil, and 
therefore varies with the temperature, and 7. varies as the machine 
heats up. Furthermore, it is assumed that the surface of the coil is 
all at the same temperature, T. T is the mean temperature of the 
coil, the temperature of the surface being indeterminately less (see 


Fig. 3). This equation does not, therefore, fit the curves. 
An empirical formula, which fits approximately, is 
eee ee es t 
Zi — 1, ATi a+f 
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the letters having the same significance as before. 

a is a constant of the coil, and is found by trial to be 39 for the 
large coils and 44 for the small coils. Comparing the two sizes of 
coils, it appears that a is proportional to the ratio of outside cylin- 
drical surface to volume. Both sets of coils give 


cylindrical surface 


A= 177-5 X volume 


Boa 
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degrees it will still rise. 


is the ratio of the degrees the temperature has risen to the 


When this becomes large, the coil has 
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reached a practically uniform temperature. The formula therefore 
shows that, other things remaining the same, the time required for 
-a coil to attain practically constant temperature is proportional to a, 
its ratio of surface to volume. 

One fact that should be noticed is the very rapid heating at the 
start, This causes one of the chief difficulties in measuring the rise 
of temperature by increase of resistance, as it is very easy to make 
a mistake of 2 or 3 degrees in the first reading, thus making the 
apparent rise 2 or 3 degrees less than the actual rise. 
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mates that the difference between resistance and thermometer meas- 
urements is greater than is implied in the ‘A. I. E. E. standardization 
committee’s report. 

One cause of the unsatisfactory results obtained by thermometer 
measurements is seen in the curves of distribution of heat (Fig. 3). 
It is evident that the temperature varies considerably at different 
parts of the surface. For this reason three thermometers were used 
in measuring the rise by thermometer, one being placed near the top 
of the coil, one near the bottom, and one in the middle. To obtain 





Fics. 6 AND 7.—Coo.tinc Curves. 


For this reason it would be preferable to measure the rise of tem- 
perature by means of a thermometer, provided that there is a definite 
relation between thermometer and resistance measurement. To de- 
termine this point, the following investigation was made: 


RELATION BETWEEN RISE OF TEMPERATURE BY RESISTANCE AND BY THER- 
MOMETER MEASUREMENTS. 


In a letter from Mr. Gano S. Dunn, of the Crocker-Wheeler Elec- 
tric Company, it is stated that the temperature measured by ther- 
mometer can be varied as much as 5 degrees either way by varying 
the method of measurement. To obtain uniform results he limits 
the amount of waste applied over the thermometer’s bulb to prevent 
radiation. He uses a tube of fibre 14 inches in diameter and 4 inches 





uniform results, a device similar to that suggested by Mr. Dunn was 
used. 

Figs. 8 and 9 are examples of curves obtained. The results indi- 
cate that the ratio of rise by thermometer to rise by resistance in- 
creases as the ultimate rise of temperature becomes less. Thus, for 
a coil"with 30 degrees rise this ratio would be larger than for a coil 
with 50 degrees rise. As an average of all the tests performed, the 
ratio of thermometer rise to resistance rise was .6. In one case the 
thermometer rise was as low as .5 the rise by resistance, when the 
machine was running. The ratio implied in the standardization com- 
mittee’s report is 8. 

The rise of temperature indicated by the thermometer in the mid- 
dle of the coil was found in every case to be about 1.15 times the 
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Fics. 8 AND 9.—RELATION BETWEEN THERMOMETER AND RESISTANCE MEASUREMENTS, AT Rest AND RUNNING. 


long, with a slot in one side. This box is pressed against the sur- 
face to be measured, the thermometer inserted in the slot, the box 
then packed with cotton batting and the whole tied to the surface 
with rubber tape. 

This limits the area from which radiation is prevented by the cot- 
ton waste, and makes it definite so as to be reproducible. The use 
of the device lowers the reading 1 to 3 degrees. Mr. Dunn also inti- 


average thermometer rise, but also dependent on the amount of 
heating. 

It is therefore concluded, that there is no simple relation between 
the thermometer rise and the rise by resistance. It probably depends 
on the shape of the coil, the amount of ultimate heating the time that 
it takes to heat, etc. In practical cases, the ratio between thermometer 
rise and resistance rise is not over .6. 
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Western Practice in Long Distance Transmission—I. 





ExectrricAL WorLp AND ENGINEER the past few months on 

long-distance high-tension transmission work in the West. 
which have outlined the results of operation, and new work being 
put in by a number of the more important long-distance transmis- 
sion companies, a general review of Western transmission prac- 
tice, and a comparison of methods found in different plants 
by one who has visited many of the more important plants, will 
probably be of interest to those desiring to post themselves on this 
kind of work. The aim here will be only to summarize what has 
been done and show the present trend of practice. To do this the 
various elements which enter into Western long-distance transmis- 
sion plants will be considered separately. 


A S a supplement to the numerous illustrated articles in the 


TRANSMISSION LINES. 


As the transmission line has justly been recognized as the weakest 
link in the whole transmission system (except possibly the water 
supply), and the one most liable to interruption by causes beyond 
the control of the operating company, much care has been devoted to 
its perfection. It must be depended on for the continuity of supply 
of the whole output. In the matter of poles it is rare that a pole is 
used measuring less than 8 inches in diameter at the top for a single 
three-phase line. If there are two or more lines, or if the conductors 
are heavier than No. 1 B. & S. copper, heavier poles than this are 
specified. The length of poles employed is a compromise between 
mechanical strength and stiffness, and liability to malicious inter- 
ference with fhe wires or danger from other wires. In mountainous 
districts, for example, where there is likely to be little interference, 
poles 30 or 35 ft. long are often used, but over level country, where 
the population is thicker and the small boy or tramp is more likely 
to throw something over the line, poles 35 to 40 ft. long are com- 
mon. Where other pole lines are to be crossed it is always the rule 
to have poles long enough to carry the high-tenSion line over the other 
lines as the danger of telegraph and telephone wires falling on the 
high-tensién line would be a constant menace to its security. Fifty 
poles to the mile is the usual specification for copper wire. With 
aluminum this has been reduced to 25 to 30 on account of the light- 
ness of the aluminum spans. There is a difference of opinion, how- 
ever, as to the policy of this lengthening of the spans, some engi- 
neers claiming that the advantage afforded by the lightness of the 
aluminum spans should be applied to increasing the factor of safety 
rather than decreasing the cost of the line, and that hence the 50- 
pole-to-the-mile rule should still be used. # This is evidently simply 
a matter of how much one is willing to pay to increase the factor of 
safety. A very superior quality of poles is obtained from the forests 
of Idaho, Oregon and Washington. They are straight, large and free 
from defects, and knots. In California considerable redwood is used 
for poles. These are always square, as the redwood grows to such 
a size that it must be cut up to reduce it to the size necessary for poles. 
Preservatives for pole butts have not been used to any great extent 
as yet in the West, and there is no reliable data on their efficacy. 
Some companies are using hot tar, and some carbolineum avenarius 
where the soil and climate are unfavorable. At Salt Lake City a 
liberal dose of salt around the bottom of the pole has proved valuable. 

It is a very general practice to treat the cross-arms by dipping them 
in hot asphaltum compounds. One company applies a coat % inch 
thick in this way. This treatment is always given after the cross- 
arms have been well seasoned and dried. It undoubtedly helps pre- 
vent a breakdown occasionally when an insulator proves defective. 
Another method of treatment is to boil both cross-arms and pins in 
linseed oil. 

At one time it was considered+the proper thing to build transmis- 
sion lines straight from one point to another without regard to 
whether the route was accessible the year round to a patrolman. 
Now more attention is paid to accessibility. 

The falling of trees and other pole lines across a line is always 
guarded against by the experienced transmission line builder. 
Through forests the only safe way is to cut down trees on both sides 
of a line far enough so that no trees can fall across the line. While 
the difficulties of pole-line construction over mountains are sometimes 
great such mountain lines when so located as to be free from snow- 
slides and washouts are less liable to interruption than in populated 
districts where soft wood, rapid growth trees, telegraph and tele- 
phone lines and malicious interference are to be contended with. 
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The lines in the mountains of Colorado and in Montana are among 
the best in records of long service without interruptions of any kind. 
In the neighborhood of Salt Lake City there is some trouble from 
the throwing of green sticks and twigs across the line, and the 


shooting of insulators. It is difficult to catch the offenders. In 
Washington, where there is a law making it a penitentiary offense 
to interfere with transmission fines, the Snoqualmie Falls Power 
Company (the only large transmission in the State) has made that 
fact known from the start, and offered rewards for offenders by no- 
tices on every pole. (See Erecrricat Woritp AND ENGINEER, March 
9, page 393.) Although passing through a district where malicious 
interference would be expected there has so far been no trouble 
from this source. In California there is some shooting at insulators, 
but the most fruitful cause of short circuits is birds flying into the 
line in such a way as to cause a short. Owls are the most numer- 
ous offenders in this respect. The interruptions due to having sticks 
thrown across the line and to birds can be, to a great extent, avoided 
by a sufficient separation of the wires. When the wires are placed 
in a triangle over 5 ft. apart considerable strength and skill is required 
to throw over anything that will short the lines, and the necessary 
material for doing this is not usually found along the line. Nor are 
birds apt to get caught between two wires so widely separated. 

The shooting of insulators is the one petty annoyance that is the 
hardest to guard against, although a generous reward known to 
all the farmers along the line has a beneficial effect. Fortunately an 
insulator broken by being shot at is not always cracked so as to 
cause a leak, and even if cracked the leak is rarely sufficient to 
immediately interrupt the service, but simply burns the pin. 

Some companies patrol their transmission lines every other day. 
Others let them run a month or two without inspection. In this they 
are, of course, governed somewhat by their experience as to the 
necessity for inspection. Very often the line patrolman has other 
duties in connection with sub-stations along the line. When any 
actual leakage is taking place on the line the sound in the telephone 
quickly tells it. With the one exception mentioned later all the 
important transmission’ lines have a telephone circuit on the same 
poles, and the telephone instruments work as perfectly as on any good 
long-distance line, as long as there is no leakage through broken 
insulators. The telephone therefore makes patroling useless, except 
so far as a patrolman may be able to prevent troubles about to occur 
or to remedy troubles already made manifest by the telephone. 

The use of barbed wire above the transmission wires is quite com- 
mon, though not universal, in the Rocky Mountain district, for pro- 
tection against lightning, as the lightning is very severe there. On 
the Pacific Coast there is little lightning, and little provision for 
guarding against it, except arresters at generating and sub-stations. 
Barbed wire has been objected to on the ground that breaking of the 
barbed wire gives more trouble than the lightning it is intended to 
divert. This trouble has been mainly due to rusting and working 
of the wire where it was fastened by a staple to the cross-arm. By 
mounting the barbed wire on insulators and so placing it that a rea- 
sonable amount of sag will not put it in dangerous proximity to the 
high-tension lines troubles from breaking and crosses are done away 
with. 

In running the two telephone wires on the transmission pole line 
and providing for transpositions, one method is to put the telephone 
lines on brackets with both brackets on the same side of the pole 
and on one pole at transpositions placing the brackets on opposite 
sides of the pole. This is a very simple and convenient arrangement, 
but some object to brackets on the ground that they are more likely 
to prove defective than pins and cross-arms. These engineers use 
a two-pin cross-arm and use a double tie groove insulator for in- 
sulating the two lines at transposition. 

Medium hard-drawn solid copper had been the standard conductor 
for Western transmission lines until aluminum made a fight for rec- 
ognition three years ago. It is generally accepted that nothing 
smaller than No. 5 B. & S. copper should be put up for a transmis- 
sion line. When aluminum was first introduced it received a black 
eye, because of the non-uniformity of strength of the solid wire 
turned out and the consequent breakage of the wire in a most un- 
accountable manner. Considerable solid aluminum has had to be 
taken down on this account and replaced with stranded aluminum 
cable, which has given good safisfaction. It is claimed by some that 


it is more likely to burn off under an arc because of its low melting 
point, and more likely to wear in two at tie wires than copper, 
because of its softness, but there is as yet no evidence to show whether 
The cost of aluminum for the 


these points are practical difficulties. 
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same duty is enough lower than copper to make it quite an object to 
use it. 
. INSULATORS AND PINS. 

There is a decided difference of opinion among engineers as to 
the relative desirability of glass and porcelain for high-tension insu- 
lators. The advocates of porcelain point to the fact that it is much 
stronger mechanically than glass, and that it may be shot at and 
chipped without cracking the whole insulator to make a leak. The 
advocates of glass urge its cheapness as one point in its favor and 
also its dielectric strength. They claim that porcelain must neces- 
sarily depend, to a large extent, on the strength of the outer coating 
or glaze for its insulating qualities, and if this becomes cracked by 
extremes of heat or cold, moisture working in will cause a puncture 
of the insulator in time. This was no doubt true with the first por- 
celain insulators built, but on recent work there appears to be little 
practical difference in the working of porcelain and glass. Both 
give excellent results. Glass shows any defects to the eye and 
testing is an unnecessary expense. The defects in porcelain are not 
visible to the eye, and tests at high voltage with plenty of trans- 
former capacity are absolutely necessary before insulators are put 
upon the line. The tendency of glass to hold moisture on its surface 
is urged against it. At the same time it is admitted that the static 
effect of the current tends to dispel moisture, whatever the type of in- 
sulator. The highest commercial working voltage which has been 
used for any time in actual service is 40,000, which is that of the 
Telluride Power Transmission Company’s line at Provo, Utah. A 
voltage of 33,000 is used both on the Edison Electric Company’s 83,- 
mile transmission into Los Angeles and on the Snoqualmie Falls 
Power Company’s lines into Tacoma and Seattle. The behavior of 
these lines, which are all of comparatively recent construction, is the 
best commercial information available on high-working voltages 
with the exception of laboratory and shop experiments. At Provo 
with 40,000 volts and a grounded neutral glass insulators are used. 
That the leakage toward ground must be considerable on this line is 
shown by the fact that it is impossible to operate a telephone line on 
the same poles. The tendency for the current-to seek ground via the 
telephone line (even though the telephone line was not intentionally 
grounded) was sufficient to burn the poles where it jumped from 
the poles to the telephone tie wires. On the 33,000-volt line into 
Los Angeles the neutral is also grounded, but the telephone line is 
perfectly satisfactory. Porcelain insulators of about the same diame- 
ter as the glass used on the Provo line (about 7%4 inches) are em- 
ployed on this line, but the voltage not being the same it is hardly 
fair to compare results. On none of these three highest voltage 
lines mentioned, or on any lower voltage lines of late construction, 
has there been any trouble to speak of from defects in insulators other 
than that caused by shooting at the insulators and breaking them. 
The latter difficulty is a serious one in some localities. In others it 
is seldom heard of. When insulators are broken in this way the 
result is a burned pin, but the leakage rarely produces a short circuit 
on the line. Wooden pins boiled in paraffine or linseed oil are 
most comtmonly used, though on the 33,000-volt Los Angeles line, 
just referred to, iron pins are giving good satisfaction. Not the least 
point in favor of the iron pin is that it is easily renewed at the same 
time as the insulator, and this is very desirable. The height of pins 
must be sufficient to prevent leakage from the edge of the insulator 
to the cross-arm. This means that the insulator should be high 
enough from the cross-arm so that the distance from the edge of 
the insulator to the cross-arm is more than the distance in from the 
edge of the insulator to the pin. The design of insulators for 60,000 
volts for the two large plants now going in near San Francisco is 
radically different from that heretofore followed. These insulators 
were described and illustrated in the Erecrricat Wortp anp Enat- 
NEER of Jan. 5, 1901, page 61, Fig. 1. The size of insulator required 
to avoid a high-voltage discharge over the surface of the insulator 
at 60,000 volts in all kinds of weather led to the use of a large um- 
brella of porcelain, 12 inches in diameter, mounted with a sulphur 
joint onto a very high, long, single petticoat, glass insulator 12 inches 
high, with a sulphur joint between the porcelain and glass. Por- 
celain was selected for the umbrella because of its mechanical 
strength. These insulators before being put on the lines of the 
Standard Electric Company, of California, are tested at Oakland 
with 120,000 volts between tie wire and center of pin. At this volt- 
age they do not puncture, but a rattling discharge takes place over 
the surface of the insulator clear around the edges of the umbrella 
and petticoat to a wire placed in the center of the pin. This voltage 
will jump 12 inches between points in open air. 
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Central Station Tariff System. 





By ArtHuR WRIGHT. 


HAVE been extremely interested in Mr. Wallis’s paper, and the 
discussion thereon at the recent National Electric Light con- 
vention, on his system of charging for electricity. From the 

report of the discussion, I gather that this subject is now closely en- 
gaging the minds of many of the American central station managers, 
and I have therefore little doubt that in the future most of the elec- 
tricity tariffs will be based on principles more commercially sound 
than those which have been underlying the once popular “contract,” 
“flat-rate,” “discount on quantity,” and the “two-rate” systems. 


While I agree with Mr. Wallis that the method of charging an 
annual rental per lamp actually demanded to cover the preparation 
cost of supplying the consumer, and an additional charge per kilo- 
watt-hour consumed to cover the production cost and the necessary 
profit, is theoretically more sound than the usual method of refusing 
to give any discount off the highest allowable initial price per kilo- 
watt-hour, until the preparation costs have been reimbursed; yet it is 
still an undecided point in my mind whether the latter method will 
not in the end be more popular among the general body of con- 
sumers, who have been, unfortunately, educated so long by their gas 
and kerosene purchases, that they expect to pay for electricity on 
similar lines, namely, in proportion to the quantity consumed, and 
who do not see the reasonableness of having to pay any charge for 
the company’s readiness to serve them. 


That the difference of opinion between Mr. Wallis and myself on 
this annual rental system is practically negligible compared to the 
differences in our methods of carrying out the ideas in practice, will 
be evident when he learns that the tariff I have adopted for the sup- 
ply of electricity for the last two years to the populous East-end Dis- 
tricts of London is as follows: 

Each consumer is given the option of paying either 14 cents per 
month per 33.4-watt lamp actually demanded, and 2 cents per kilowatt- 
hour consumed; or 16 cents per kilowatt-hour during the first 30 
hours’ use per month of the demanded number of lamps, and 2 cents 
per kilowatt-hour for the balance. 

In both cases the consumer’s demand in the summer is taken to be 
the mean of the last three winter months’ demands. 

To all those who use their demanded number of lamps at least 
one hour per day, the above two. tariffs are absolutely convertible. 
The shortage made by consumers of less than one hour on the second 
scale is incidental to our Board of Trade Regulation, which does not 
permit us to charge more than 16 cents per kilowatt hour to any con- 
sumer, and is not due to any defect of the “Demand System.” 

I was particularly pleased to gather from the discussion that Mr. 
Wallis strongly advocates only giving consumers the option of one 
tariff, for in many towns in England, the whole object of the dis- 
count meter system of charging has been nullified by the foolish prac- 
tice of giving the noisy early-closing consumers the option of paying 
for their elect: at a much lower flat rate than they are entitled to. 

As to the different methods of carrying out what may be generally 
termed the “Discount on Load Factor” system, I have always felt 
that: (1) The lowness of monthly bills, continuity of service, and 
freedom from constant interviews with consumers, are more impor- 
tant factors in popularising an electric light service, than the mere 
intelligibility of the system of making out the monthly bills. (2) 
That all business offered should be taken which is likely to produce 
in two,or three years a return of 1 per cent and upwards on the in- 
vestment necessary to handle that business. (3) That it is com- 
mercially unsound to adopt any system of devices or regulations 
which can in any way interfere with the consumer’s convenience or 
ability to use any number of lamps he may desire, and at any time 
that may be necessary, provided he is charged in proportion to the 
cost of the service actually rendered. 


Why should central station managers make it difficult and incon- 
venient for their customers to follow the natural and very profitable 
tendency they all have to increase the amount of artificial light in- 
stalled in their houses, when by calibrating their demand meters in 
terms of lamps or dollars directly, their particular variations of the 
load factor system of charging can be easily applied and directly read 
by the average consumer ? 

Mr. Wallis, in advocating this flickering preventative of un-notified 
increase of demands, urges that nothing should be done in the dark 
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as far as the consumer is concerned, but surely this is more sentiment 


than commercial sense. Discount meters can sin no more in this re- - 


spect than do the ordinary gas or electricity meters. 

While Mr. Wallis agrees with me in stating that we should take 
any business offered at remunerative prices, even at the time of the 
station peak, yet he and other gentlemen at the convention proposed 
to make this practically impossible by the quite unnecessary use of 
automatic flickerers, dimmers, magazine fuses, or inconvenient and 
frequent interviews. 

Surely the direct-reading rental meter, which automatically and 
impartially assesses each consumer’s preparation cost, in combination 
with a simple ampere-hour meter, which combination need not in- 
volve any mechanical movements or extra loss of pressure, must be 
the means by which the necessary simplification of this tariff ques- 
tion must come about. 

I am convinced that if central station managers were to prepare 
every year a station load curve (such as the one herewith attached, 
representing the load curve for the Brighton Electricity undertaking 
for the year 1900, which shows at a glance the total number of hours 
during which the station load exceeded a given value), they would 
have little hesitation in adopting one or other form of the “Discount 
on load factor system.” 

This form of curve (which I have not seen published before) is 
obtained by adding up from the daily load curves the total number 
of hours during the year the station load curve exceeded a certain 
value, and plotting this number of hours against the said value in 
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kilowatts of station load. I find curves drawn on,t’ .:system of 
much greater value than those usually drawn, representing either 
the maximum or average load curve during the year, in corfvincing 
business men of the commercial soundness of the load factor system 
of charging for electrical energy. As the actual curve shown repre- 
sents the results obtained after ten years’ use of an extremely low 
electricity tariff, and from a town where electricity now is very 
generally used as an illuminant among all varieties of classes, it may 
be fairly taken to represent in form the annual artificial lighting busi- 
ness of any town. 

It will be obvious that from such curves can be obtained: (1) The 
load factor or utilization of any proportion of the total investment. 
(2) The ratio the cost of preparation bears to that of production for 
any given load. (3) The total cost of producing the electricity for 
any given load factor. 

Besides these, other important questions can be solved by such 
curves, such as the correct proportion of the plant to be supplied 
with coal-saving apparatus, such as condensers, economisers, forced 
draught apparatus, etc. Also how the station load factor improves 
from year to year. 

It will be particularly interesting to me to examine a similar curve 
obtained from an American central station, where it is generally as- 
sumed that the power service has had a very important effect in 
improving the general ioad factor of the station. 


*A paper read before the Canadian Electrical Convention. 
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Notes on the Construction and Protection of Aerial 
Transmission and Distribution Systems.* 





By K. B. TuHornrTon. 


N Canada the majority of transmission and distribution systems 
I are of overhead construction, and are likely to remain so for 
many a long day. As these systems are exposed to all kinds of 
weather it is a matter of great importance to those who are operat- 
ing the same that they be constructed and protected in the best pos- 
sible manner. Aerial lines are constructed by placing wooden or 
iron poles in the ground generally at distances varying from 105 to 
120 ft. apart in cities, and from go to 100 ft. apart for high-voltage 
transmission lines in the country. 

For wooden poles, cedar, owing to its lasting qualities, is generally 
used up to lengths of 50 or 55 ft.; beyond this length they are hard 
to get of suitable proportions, the tops being often too small and the 
butts too large, and the price prohibitive. Apart from this cedar is 
also too brittle a wood to use for high lines. Spruce and pine poles 
are therefore used where lengths over 55 ft. are required, chestnu. 
and other desirable woods not being obtainable in Canada. As it 
is daily becoming harder to get long poles it is often necessary to re- 
sort to splicing poles to get the proper lengths. 

Good cedar poles will last for 20 years and more without showing 
any signs of rotting, but red pine poles will generally rot at the butt 
in cities in less than 10 years, and spruce poles often show signs of 
rotting in four or five years, depending very much, however, on the 
nature of the ground in which the pole is located. 

With a view to increasing the life of spruce and pine poles it is 
customary when placing them to coat the butts with a heavy coating 
of tar. The length of poles is governed by the conditions of loca- 
tions. They are usually from 40 to 65 ft., and to clear high build- 
ings, from 75 to 80 ft. Experience has shown that it is advisable to 
keep the lengths of the poles as short as possible, as they are less 
exposed to the weather, and it is generally a hard matter in cities 
to guy them. 

Throughout residental and suburban districts and for transmis- 
sion lines through the country the usual length for poles is 40 ft. 
The following are some of the essential features of a pole contract: 

Poles to be of good, sound, well-shaped line cedar wood, not less 
than 7 inches in diameter at the small end. To be cut square at both 
ends and the bark stripped off clear from the top to within 6 ft. from 
the butt, and all knots to be neatly trimmed off; no pole will be ac- 
cepted with two curves in it. To be inspected and branded at point 
of shipment, the inspector having the power to reject any pole that 
he may consider to be unsatisfactory. 

Poles, when unloaded at the pole yard, are inspected and shaved, 
the cost of shaving averaging about % cent per foot. 

In regard to the setting of poles, no regular rule can be given for 
the depth which they should be set in the ground; usually it is from 
5 to 7 ft., depending on the height, location and the condition of the 
ground in which they are located. 

The following are the usual depths of setting in good ground: 


Height of Pole. Depth of Setting. 
35 to 45 ft. 5 ft. 
50 to 55 ft. 6 ft. 
60 to 8o ft. 7 ft. 


In marshy or “made” ground it is often necessary to concrete the 
butts of poles, using a mixture composed of one part of cement, 
three parts of sand and five parts of broken stone. 

Up to a height of 45 ft. poles are set with pike poles and a dead 
man, and over that height with a derrick. The number of men re- 
quired is as follows: 


Height. of Pole. No. of Men Required. 


30 ft. 6 with pike poles. 
40 ft. 7 with pike poles. 
60 ft. 10 with derrick. 
70 ft. 15 with derrick. 
80 ft. 15 with derrick. 


Should the poles be wet one or two additional men may be re- 
quired on account of the extra weight. The gains are cut while the 
pole is on the ground and also when used in cities the holes drilled 


for spikes. 
When a pole is once set the earth is well tamped round the butt. 
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This is especially necessary in the early spring when the frost is 
not quite out of the ground, and if not properly attended to the poles 
will get out of line in a very short time. 

Spikes are of square wrought iron, 9 inches by 9-16 inch, two men 
being able to drive about 500 per day of 10 hours, once the holes 
are bored. 

Cross arms are usually of red or yellow pine and vary in length 
for ordinary city service from 2 ft. 6 inches for a two-pin arm, about 
8 ft. for a six-pin arm, and have a sectional area of 3 ft. 4 inches by 
4 ft. 4 inches for all ordinary work. For transmission lines the 
dimensions will vary from the above, depending on the nature of 
the transmission service. 

Cross arms are rounded or chamfered on the top side to prevent 
water gathering and lag screwed to the poles with 7 inches by % 
inch lag screws. Some prefer to fasten the cross arm with bolts 
passing through the poles, but our experience has been that it is 
easier to replace cross arms that have been lag screwed than those 
which have been bolted, as the bolts generally rust, making it neces- 
sary to use a drift to drive them out. 

All four and six-pin arms should be braced with flat iron braces 
not less than 1% inches by % inch by 27 inches, bolted to the cross 
arm by 4 inches by % inch machine bolts at one end and either 
screwed to the pole with a 4-inch by %-inch lag screw, or bolted to 
the next cross arm underneath. On important transmission lines, 
with long and heavy cross arms, where strong work is required, 
braces of angle iron in one piece are sometimes used. 

A brace composed of one piece has some distinct advantages. For 
instance, some time ago one of the wires of a high-voltage trans- 
mission line slipped off the insulator onto the cross arm, and the 
current to ground through the pole burned the cross arm clean off 
the pole, leaving the two outside ends of the arm supported ty the 
brace, permitting the service to remain uninterrupted until such 
time as the line could be conveniently shut down. 

Pins are fitted in holes, drilled in the cross arms about 15 inches 
apart and 22 inches between the center two pins, and secured by a 
wire nail driven through the cross arm. After considerable expe- 
rience with oak pins, they have been abandoned in favor of 134-inch 
locust wood pins, it being found that oak pins after five or six years 
were inclinded to rot and break off at the shoulder when subjected 
to any great strain. Where great strength is required at corner poles 
or for dead ending, it is advisable to use solid iron pins. 

On long straight runs it is advisable to set the cross arms in such 
a way that they alternately face each other on adjacent poles and are 
back to back on the next two poles. In this way, should a stretch 
be cut down or a pole break, there is less danger of the cross arms 
being wrenched off than if they were all set in the one direction. 
At all long stretches, corners and for dead ending, cross arms should 
be doubled, with a spacing block at either end of same and fastened 
at the ends by bolts run through the spacing blocks. 

For regular line voltages of 2000 to 3000 volts, the ordinary deep 





I AND 2.—METHOD OF DEAD ENDING. 


FIGS. 


grooved, double petticoat glass insulators are used. For higher 
voltages it i$ necessary to use specially prepared triple petticoat in- 
sulators of porcelain or a combination of porcelain and glass, so 
proportioned as to give the greatest distance between the point of 
support of the wire and contact with the pin, and at the same time 
permitting of a minimum amount of surface leakage. These insula- 
tors are ordinarily subjected to a break down test before being 
placed, in order to locate defects. 

For all ordinary line work soft-drawn copper wire is preferable to 
hard-drawn, the disadvantages in using due to increase of sag, 
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being more than offset by the difficulties in handling hard-drawn wire 
and the possibilities of damaging same when it is being erected. 

As yet aluminum has not come into general use for overhead con- 
struction owing to the difficulty of making proper joints and the 
greater size of the conductor necessary to get the equivalent con- 
ductivity of copper. 

It is customary on city lines to use wire insulated with a double 
braid of cotton thoroughly saturated with an insulating compound. 





FIG. 3.—ANOTHER FORM OF DEAD END. 


Rubber covered wires for line work are of no use as the insulation 
will deteriorate in a comparatively short time, when exposed to all 
kinds of weather, rendering it worse than useless. 

The line wire is secured to an insulator at each cross arm, being 
laid in the groove of the insulator and tied with a short length of 
wire about one or two gauges smaller than the line wire. 

The ordinary twist joint is used except on very heavy wires of 
No. 000 gauge and over, when it is better to use a lap joint as it 
runs over the cross arms easier when the wire is being strung. 

Lines are generally dead ended on double cross arms, the wire be- 
ing twisted round the insulators and then back on itself, and the tie 
wires soldered to the line wire on the last two or three poles. (Fig. 1.) 

For high voltage lines a dead ending arrangement, consiting of a 
series of globe strain insulators is sometimes used, the line being fas- 
tened to one end of a string of strain insulators, the other end of 
which is bolted through the cross arm, as shown in Fig. 2. This sys- 
tem of dead ending is not altogether satisfactory as the insulation of 
the strain insulators deteriorates and breaks down. 

Fig. 3 shows another method for dead ending high voltage lines, 
which has proved to be very satisfactory, although more expensive 
than that shown in Fig. 1. With this arrangement the wire is tied 
round two insulators, supported on a special iron bracket which is 
bolted through the cross arm, the center of the wire being in line 
with the shank of the bracket. 

Wire, when strung, is subjected to mechanical strains due to 
weight, tension, variations in temperature and additional weight in 
winter due to ice. When stringing wires in a northern climate spe- 
cial allowance must be made for variations of temperature. 

Dynamometers are not ordinarily used to determine the tension 
of the wire strung, but experience has shown what sags to allow 
between poles for different sizes of wire. 

The deflection of a wire supported between two points is given by 
the formula: 


LW 
. im ST 
Where d = vertical deflection at middle of span. 
= length of span. 


W = weight of wire in pounds per foot. 
T = maximum tension of wire in pounds. 
The length of a wire in a span is given by the formula: 


length of wire and L = length of span. 
or, d=V 32 (2, —L) 


Where L: = 


Pole lines are subjected to various stresses which have all to be 
provided for. These stresses are, firstly, those due to the weight of 
the conductors and fixtures on pole, or the weight of ice on the con- 
ductors together with their weight tending to crush the pole, and 
secondly, those due to the lateral pressure of the wind on the pole 
and conductors, tending to break the pole by bending. The action 
of the wind also has the tendency to break the pole near the ground 
due to vibration. 

The danger due to crushing is not very great as there is always 
a very large factor of safety. On one of the heaviest pole lines in 
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Montreal, the factor of safety for crushing under ordinary condi- 
tions is about 400. Once during the winter, after a very heavy sleet 
storm, this factor was reduced to about 240, owing to, the extra 
weight of ice on the wires. The stresses, however, which are most 
to be feared, are those caused by wind. 

The same pole line mentioned was blown down in November last 
during a hurricane, about eighteen 70-ft. poles being broken. Mc- 
Gill Observatory reports gave the velocity of the wind at 75 miles 
per hour which is equivalent to a pressure of 25 lbs. per square foot. 
This represented a total pressure on each stretch of this particular 
line, of 3750 Ibs., and there is a no doubt if this had been applied as 
a constant pressure, that the poles and guys would have withstood 
same. However, the combination of the wind and the swinging of 
the wires evidently produced a strain in excess of the strength of 
the poles and guys. 

All lines require lateral support in the shape of braces or guys to 
- withstand wind stresses, the poles themselves when loaded with 
wires being unable to withstand same. In the country, poles cari be 
side braced with short wooden poles or guyed with anchor rods, but 
in cities this is impossible and guy wires have to be used. 

Galvanized iron or stranded steel is used for guy work, the 
stranded steel being preferable, as it is much more flexible and its 
weight, length for length, considerably less. On long, heavy lines 
poles in addition to being side guyed, should be guyed with crossed 
head guys every four or five stretches to prevent the line running 
back or the poles breaking, should any single pole in the line break 
or a stretch be cut or broken down. 

Where there are several cross arms on a pole the “Y” guy is most 
useful, and at points where circuits dead end on one side of a cross 
arm—“Y” guys should also be used to prevent the arms being 
twisted out of line. 

The practice of guying to trees and buildings should be avoided 
in all cases, for aside from making poor anchors for guys, they are 
subject to removal at a minute’s notice from the proprietor and the 
company owning them is also liable for damages. 

The protection of aerial lines from the effects of lightning storms 
is a matter which has received considerable attention from all cen- 
tral station engineers operating overhead systems. With the ad- 
vent of high tension transmission lines, the difficulty of effectively 
protecting same has been greatly increased. 

Overhead systems may be affected in the three following ways: 

1. By direct strokes. 

2. By induced discharges. 

3. By electrostatic induction. 

Fortunately for electric installations, direct strokes do not fre- 
quently occur, for probably no arrester would be of much service 
in preventing such a discharge from doing considerable damage. 
Induced discharges following a lightning flash and static charges, 
due to surrounding atmosphere being charged, are the conditions 
which have to be specially provided against. 

Owing to the high frequency of lightning discharges any induc- 
tance on the line offers an enormous impedance to a discharge, 
which fact accounts for the puncturing of transformer coils, the dis- 
charge taking the shortest and most direct path to ground. 

Arresters are non-inductive resistances usually air gaps, one side 
being connected to the line and the other to earth, the resistance of 
these gaps being low enough for the lightning to choose same for. 
a path to ground rather than through some of the apparatus con- 
nected to the lines. 

The length of the gap is governed by the working voltage of the 
line, the general practice of the day being to make it as small as 
possible without the ordinary current jumping across. However, 
this has the disadvantage that arresters are apt to be too sensitive 
and cause trouble due to dust, cobwebs and dirt accumulating, or 
the fusing over of the spark gaps due to repeated discharges, thereby 
causing a short circuit on the line or a heavy ground as the dynamo 
current follows the lightning discharge across the gap. 

A lightning arrester, in addition to affording a short path to 
ground, must also perform the duty of an arc breaking circuit 
breaker to immediately interrupt the flow of the line current to 
ground and extinguish the are which is formed. 

Owing to the fact that any inductance in the line offers consid- 
erable resistance to the passage of a lightning discharge, choke coils 
are sometimes introduced in series with the line, between the ar- 
rester and the central station, the combination of arresters and choke 
coils forming a very reliable means of protecting the apparatus in 
the station. 
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It is not a general practice to instal a choke coil in conjunction 
with every arrester placed on the line, owing to the high cost which 
would be involved. However, it is a good scheme to place such 
a combination to protect any large and expensive apparatus con- 


nected to the circuits. These choke coils are usually constructed 
of flat copper strip wound on a non-conducting core, the layers being 
insulated with mica or some other insulator. 

Any self-induction in the way of coils or turns in the ground wire 
of an arrester must be avoided, and when they are being put up, the 
linemen should be watched, as it is a favorite trick to take up any 
slack in a wire by making a little coil. Any such coils would be 
nothing more or less than choke coils which would completely offset 
the value of the arrester, rendering it virtually useless. 

The ground wire is a most important feature in the installation 
of a lightning arrester, and there is no doubt that many failures of 
arresters to protect lines are due to poor ground connections. 

To effectively protect a circuit, arresters should be placed at the 
end of all lines, and at points where they branch off in different 
directions, and they should be inspected and cleaned from time to 
time. 

Despite the many devices used on the various types of arresters 
to extinguish the arc formed, the line current is occasionally not 
broken, thereby causing a short circuit or dead ground. To avoid 
this fuses are sometimes placed on the ground wire of single-pole 
arresters, and in both leads of double-pole arresters. This, how- 
ever, makes it specially necessary that an inspection be made after 


Barb Wire 





every storm, so that should any fuse be blown it can be replaced be- 
fore the next storm. 

Owing to the somewhat uncertain action on lightning arresters 
barb wire has been used on transmission lines as a protection against 
lightning, and the results obtained have clearly demonstrated that 
it is a most satisfactory means of protection. 

Barb wire is usually strung on pins on top of the poles, and also 
at the ends of the top cross-arm. In some places a special two-pin 
cross-arm has been used above the line wires, to carry the barb 
wires, and in other places a single line of barb wire is strung on 
top of the pole. 

Experience has shown that it is advisable to fasten the barb wire 
to glass insulators on pins rather than to staple it to the pole, owing 
to the superior mechanical support, the insulator, of course, not being 
used for insulating purposes. Some engineers consider that the 
trouble caused by using barb wire offsets its value as a protective 
device, and for that reason its use has been abandoned in one or two 
instances. 

A description of the methods adopted to protect the Chambly 12,- 
000-volt transmission lines from lightning may be of interest, as the 
results obtained on the two lines have been eminently satisfactory. 

Two duplicate lines are run from Chambly to Montreal, the total 
distance being about 17 miles for each line, of which 14% miles are 
aerial and 2%4 miles underground cables. The underground cable is 
divided up in three sections, the first section being about a mile and 
a half from the power house, the second about 15 miles from the 
power house, and the third at the Montreal end. 

The country through which the lines pass is very flat and marshy 
towards the Montreal end. Three lines of barb wire on glass insu- 
lators are run on each pole line, as shown in Fig. 4, two lines being 
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run on the ends of the top cross arm about 15 inches from the line 
wire and the third on a pin on top of the pole. 

The barb wire is composed of two twisted No. 12 B. W. G. gal- 
vanized iron wires with one four-point barb every 5 inches, and is 
connected at each pole by means of a soldered joint to the ground 
wire. This ground wire is stapled down the face of the pole, and 
is twisted several times round the butt, after running through an 
iron pipe about 8 ft. long, which projects above the level of the 
ground, preventing the wire from being cut or broken, as well as 
affording an additional ground. The ground wire and pipe were 
stapled on the pole when the poles were being erected. 

As the poles on the transmission lines are set 90 ft. apart the barb 
wire lines are grounded about 58 times per mile, this frequent 
grounding being one of the most important points in the protection. 

It was the intention before putting the lines into use to place 
lightning arresters in addition to the barb wire, but as they were not 
available in time the lines were put into operation without them. 

Experience with the first series of storms showed that well- 
grounded barb wire was a very effective protection, and the lines 
were therefore operated under these conditions for one entire sum- 
mer. Recently arresters of the air gap type have been installed at 
the power house at Richelieu as additional protection. 

During one particularly severe storm the local distribution lines 
in Montreal and Chambly, which were not protected by barb wire, 
were considerably affected, while no effects were felt on the trans- 
mission lines at all, although trees were struck in its immediate 
neighborhood. It was at first thought that the barb wire would rust 
and break down very quickly, but after two years’ operation an 
inspection shows that it is in a very good condition, and as yet there 
has never been a single case of it breaking. 

Considerable discussion was provoked on this paper, which was 
participated in by a great number of the members present. It 
seemed to be the almost universal expression of opinion that barb 
wire, as a protection against lightning, was the best obtainable at 
the present time. Some question was raised as to the low mechanical 
properties of barb wire, but it was thought this could easily be reme- 
died by the substitution of steel, copper or some other metal. Mr. 
B. F. Reesor advocated the use of grounding wires on every other 
pole on transmission lines. Mr. Thornton stated that the troubles at- 
tendant on lightning almost always occurred at the ends of trans- 
mission lines. Mr. A. B. Smith, superintendent of the G. N. W. 
Telephone Company, Toronto, remarked that barb wire was an ab- 
solute protection against sleet. 





Long Distance Telephone Rates. 





The American Telephone & Telegraph Company has announced 
the adoption of a three-minute schedule of long-distance telephone 
rates uniformly throughout its system of lines, taking effect July 1. 
The three-minute schedule has been in operation between points 
west of Pennsylvania, and in the South for more than a year, and it 
is now made to apply throughout the Eastern States where the initial 
rate for five minutes has been in force. This makes a reduction gen- 
erally of about 40 per cent in the initial rate, the over-time charges 
running pro rata. Where the initial rate between New York and 
Philadelphia has been $1 the new three-minute rate is 60 cents, and 
corresponding changes have been made in the rates between all other 
points in the East. It is understood that the lines and facilities of 
the company have been largely increased to provide for the re- 
duction. 





Mail Dispatch in Tubes. 


During the past week the Post Office in New York City has 
abandoned the use of the pneumatic tubes for the despatch of mail 
and gone back to the old methods of hauling it through the streets. 
There are various protests, including a particularly vigorous one by 
the Merchants’ Association, but it does seem that the difficulties with 
the pneumatic system, and the cost, are such as to forbid further use 
of the tubes by the Government if compressed air is still used. But 
as we have already said, it is difficult to see why resort is not made to 
electricity, using the same or similar tubes, and hauling the mails 
through by small motors on the telpherage plan. Electricity has so 
many recommendations for this work, it is hard to see why it should 
not be adopted. We believe the service would be highly successful 
and economical. 
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Storage Battery Auxiliaries—VI. 





By Lamar Lynpon. 
(Concluded.) 





The end-cell arrangement before mentioned may be as indicated 
in Fig. 13 or Fig. 14. In Fig. 13 the circuit is from L through all 
the cells out to L, when the end-cell switch S; is thrown on the last 
point, as shown by the full line. When the generator is cut out and 
the battery used as the source of supply, the end-cell switch is 
thrown on such a point as will place in series between the mains 
the proper number of cells to give the normal voltage of the generator 
side of the system. 

With this arrangement it is evident that the voltage fluctuation 
on the power side of the system equals 1.8 N to 2.5 N. A better ar- 
rangement is shown in Fig. 14. In this the battery, exclusive of end 





FIG. 13.—END-CELL ARRANGEMENT. 


cells, is connected across the power line. The end cells connect to 
the generator line through the end-cell switch, S. 

The voltage of the power bus-bars in this case is lower than with 
the connections shown in Fig. 13, and is not so much in excess of the 
voltages of the generator side of the system. The maximum fluc- 
tuation is less because there are fewer cells in series on the power 
bus. 

In building a switchboard for this arrangement of connections, 
there should be no switch that will close the gap “A” and connect 
the power line to the generator line, as this would short circuit the 
end cells, It is customary to provide a short length of cable with 
plug ends to make this connection, requiring the attendant to go 
around to the back of the board to use it. This prevents connec- 
tion of these points from carelessness or ignorance. Whenever it 
is necessary to run both the lighting and power loads from the gen- 
erator, the battery is first disconnected from the system and the two 
busses connected together by the plug switch and S:. (See Fig. 12.) 

Fig. 15 shows the switchboard connections for a constant-current 
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FIG. 14.—ANOTHER END-CELL ARRANGEMENT. 


booster system, installed in a large office building. where lights and 
elevators are operated from the same generators. The connections 
to voltmeters and ammeters are not shown. One ammeter is con- 
nected in the line from the generator. The other is a two-way read- 
ing instrument, and is connected in the battery circuit showing charg- 
ing or discharging current as the case may be. 

One voltmeter is connected across the lighting bus. The other is 
connected to the voltmeter switch, N, with connections such that 
the battery voltage, and the sum of generator and booster voltage 
can be read. 
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A is an overload circuit breaker. 
H an underload circuit breaker. 
G a motor starter. 
F a booster field switch, by means of which the shunt field can be 
reversed. 
V a booster shunt field and Z a series field. 
S booster armature. 
T a motor-driving booster. 
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FIG. 15.—SWITCHBOARD CONNECTIONS. 


E and R are rheostats in booster and generator shunt fields, re- 
spectively. The other connections are easily followed out. 

When operating under normal conditions switches C and M are 
opened, the others remaining closed. C short-circuits the booster 
series field, and M cuts out the booster entirely by jotning the power 
and lighting bus-bars together. 

Fig. 16 shows diagrammatically the switchboard layout in a plant 
recently installed by the writer, where the end cell arrangement 
shown in Fig. 14 is used. 

In closing this discussion, it is well to point out that if the gen- 
erator is over-compounded or is a shunt machine, the factor h 
(equation 27, et. seq.) must be assigned its proper value and con- 
sidered in all calculations. It only reduces to zero when the gen- 
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FIG. 16.—SWITCHBOARD LAYOUT. 


etator is a constant-potential machine, and it becomes negative— 
changing the sign of /xh— with an over-compounded machine. 

Another type of constant-current booster was patented by the 
writer under serial No. 648,874 on May 1, 1900, and assigned by him 
to the National Battery Company. This differs from the other 
boosters described in that it varies its e. m. f. by speed changes. It 
is shown diagrammatically in Fig. 17. 

G is the generator, B the booster, and M the driving motor. The 
booster is a shunt machine as indicated. The motor is a shunt motor 
connected across the battery. 

The current passes from the generator through the booster, where 
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the e. m. f. is raised, and through a series coil on the driving motor 
to the power line. The battery is connected across the power line, 
as shown. The magnetization of the series coil on the motor assists 
that of the shunt coil. The operation of this system is as follows: 
Under normal conditions of load and battery voltage, the genera- 
tor e. m. f. plus booster e. m. f. is just sufficient to send normal cur- 
rent into the external load, and the battery neither discharges nor 
receives current. The booster e. m. f. is dependent on the speed of 
rotation of the armature B, and this speed varies with the magnetiza- 
tion of motor, M. 
If an increased load come on the system there will be a tendency 
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FIG. I17.—-CONSTANT-CURRENT BOOSTER. 


towards increased flow through the booster. Then the motor re- 
duces its speed and consequently its e. m. f. due to three effects: 

(1) The increased flow through the armature puts an additional 
braking effect on the combination. 

(2) The increased magnetic density in the motor due to increase 
of current through the compounding coil. 

(3) The tendency of the motor to act as a dynamo and discharge 
current due to the increase of its counter e. m. f. when the mag- 
netization is increased. 

This third effect is important, as without it the effect of the booster 
would be too sluggish, the speed change requiring an appreciable 
time. But if the magnetization of the motor be increased and the 
speed remain unchanged, the counter e. m. f. will become greater 


. than the impressed e. m. f. This means that on the instant of in- 


crease of load, and during the time required for the speed to change 
the motor becomes, for the moment, a dynamo, assisting the main 
generator and supplying a current proportional to the increase of 
external load, thus preventing an excessive current flow from the 
generator. 

A comparatively small speed change varies the booster e. m. f. 
considerably as it is a shunt machine, and the change in e. m. f. is 
due, first, to change of speed; and, second, to change in magnetiza- 
tion, due to change of voltage impressed on the shunt coil—the 
e. m. f. varying, in fact, about as the square of the speed. 





Renewal of Cuban Cable Fight. 





Representatives of the cable companies which compete with the 
Western Union Telegraph Company for West Indian business have 
sent a letter to Secretary of War Root protesting against a compli- 
ance by the War Department with the request of the International 
Ocean Telegraph Company. This request urges the Secretary of 
War to issue instructions to the effect that United States officials 
at the head of Cuban telegraph lines at Santiago, shall not refuse to 
accept messages going from the United States to Cuba via the United 
States and Hayti Telegraph-Cable Company. It is claimed that the 
route which the Western Union seeks to suppress has been in opera- 
tion for several years, and that the Western Union has no legal 
monopoly of the business, and-that the franchise of the International 
Ocean Telegraph Company expired in 1880. The letter is signed by 
George G. Ward, as general manager of the Commercial Cable Com- 
pany; William H. Baker, as general manager of the Postal Tele- 
graph Cable Company, and George G. Ward, as president of the 
United States and Hayti Telegraph & Cable Company. 
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American Bell Telephone Holdings. 





In listing its bonds on the New York Stock Exchange, as noted 
recently in these pages, the American Telephone & Telegraph Com- 
pany enumerated its holdings at the present time of Bell telephone 
sub-company stocks and bonds. The list is given below, the aster- 
isks indicating minority interest: 


Owned by Am. 
Stocks. Total capital. Tel. & Tel. Co. 
The Bell Tel. Co., of Buffalo...... $3,531,150  *$1,632,475 
The Bell Tel. Co., of Canada...... 5,000,000 *1,928,900 
The ‘Bell Tel. Co., of Missouri.... 2,000,000 1,327,300 
The Bell Tel. Co., of Philadelphia. 5,982,350 4,844,050 
The Central Dist. & Print. Tel. Co. 5,725,530 3,848,950 
Central New York Tel. & Tel. Co. 904,000 470,250 
Central Penna. Tel. & Supply Co. 1,144,400 608,300 
Central Union Telephone Co...... 6,964,905 3,527,055 
The Chesap. & Potomac Tel. Co.. 2,650,000 1,512,100 
Chicago Telephone Co. ........... 8,000,000 4;160,000 
The City & Suburban Tel. Asso.... 3,465,000 *1,039,500 
The Cleveland Telephone Co ...... 3,100,000 *700,000 
The Colorado Telephone Co ...... 2,242,750 *1,077,350 
Cumberland Tel. & Tele. Co ...... 6,237,600 3,248,900 
Del. & Atlantic Tel. & Tel. Co.... 397,004 *150,666 
Duluth Telephone Co. ........... 100,000 56,650 
The Empire State Tel. & Tel. Co.. 200,000 *70,000 
Hudson River Telephone Co. ...... 3,042,075 1,548,400 
Iowa Telephone Co. .............. 1,275,000 *319,520 
The Miami Telephone Co. ......... 58,900 32,000 
Michigan Telephone Co, .......... 5,000,000 *110,400 
The Missouri & Kan. Telephone Co. 1,491,500 776,600 
Nebraska Telephone Co. .......... 1,275,400 765,416 
New England Tel. & Tele. Co..... 15,404,000 8,991,100 
The B. Fike HJ. Tel GO vi kaciss 8,851,000 *741,950 
N. Y. & Penn. Tel. & Tele. Co.... 1,000,000 * 492,900 
New York Telephone Co ........ 30,000,000 19,329,400 
The Northwest. Tel. Exchange Co. 4,354,300 *780,000 
Pacific States Tel. & Tele. Co....... 9,970,700 5,010,200 
The Pennsylvania Telephone Co.. 599,466 300,250 
Providence Telephone Co. ........ 1,600,000 * 480,000 
Rocky Mountain Bell Tel. Co..... 1,222,200 612,000 
Southern Bell Tel. & Tel. Co. .... 1,000,000 600,800 
The South. New England Tel. Co. 2,760,000 *918,800 
The Southwest. Tel. & Tel. Co.... 7,316,000 *1 200,000 
Western Electric €o. ............. 8,000,000 4,806,900 
Wisconsin Telephone Co. ........ 3,011,100 *505,100 
Bonps— 
Central Union Telephone Co...... 6,000,000 * 1,000,000 
Duluth Telephone Co. ........... 100,000 100,000 
lows "Telepnont (Go. sso 3cceeeess 350,000 200,000 
New England Tel. & Tel. Co...... 4,000,000 *581,000 


The list as given out by the New York Stock Exchange does not 
include the issued bonds of all the sub-companies, but simply the 
bonds of those companies in which the American Telephone Com- 
pany is an owner. It is believed the American Company has a stock 
interest in every one of its sub-companies. The list shows that the 
American Telephone & Telegraph Company has an ownership in its 
sub-companies of $78,524,782 stock out of a total par value of $164,- 
937.320. It owns bonds in four companies amounting to $1,881,000 
out of $10,450,000. These figures compare with $71,719,324, as shown 
by the last annual report. 
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Electric Furnace. 





Reference was recently made in these columns (June 29) to the 
peculiar difficulties encountered when it is attempted to maintain an 
efficient electrical contact with electric furnace carbons, and certain 
new forms of connector were then described. Still another device 
of this character has just been patented (July 2) to Ramon Cha- 
varria-Contardo, of Sévres, France, and, it would seem, solves the 
difficult problem of a sliding contact for an adjustable electrode. 
The carbons are cylindrical, and slide in water-cooled sleeves or 
bushings set in the furnace wall, the exposed portions of the elec- 
trodes being thus kept sufficiently cool to avoid deformation. Elec- 
trical contact is made through a series of bronze segments surround- 
ing and conforming to the shape of the carbon, and pressed into 
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close contact with it by set screws, one strand, of the conducting 
cable being attached by a suitable clamp to each of the segments. 
These segments are in effect by position and attachment, outward 
prolongations of the water-cooled sleeve. Or the segments may be 
themselves hollow and fitted with a circulation system for water, 
thus avoiding the separate sleeve, and bringing the electrical con- 
nections nearer, by some decimeters, to the arcing space. For addi- 
tional protection to the segments a spiral of thin sheet copper may 
be interposed between them and the carbon. The carbons are re- 
newed without interrupting the operation, new sections being at- 
tached to the outer ends of the old, through the medium of appro- 
priately fashioned ends and interposed graphitic paste. 

The combination of a water-cooled sleeve with a segmental con- 
tact device is not of itself novel, having been applied by Octave Patin, 
of Paris, to his piston-bottom furnace, as long ago as 1896, and the 
idea of the continuous renewal of furnace carbons by interlocking 
their ends seems to have originated with Moses Gerrish Farmer at 
a much earlier date, but the constructions now patented are struc- 
turally considered, decided improvements upon the earlier forms. 

Chavarria-Contardo’s furnace, which, however, is not described 
in the patent specifications, is intended for continuous work in the 
reduction of oxides and particularly for the manufacture of calcium 
carbide. In form it is distinctly novel. The hearth is trough-like, 
and the electrodes are arranged horizontally along and somewhat 
above its axis. The side walls of the furnace rise from the edges of 
the trough and converge to a central stack through which fresh 
materials are added and the reaction gases are withdrawn. The 
operation is based upon the principle that the maximum useful ef- 
fect is obtained from an arc of given power, when the maximum sur- 
face of the charge is exposed to its direct or reflected radiation. Ac- 
cordingly the arcing space is covered over and shielded from the 
charge by a reverberatory roof formed of plates of graphite ar- 
ranged in the form of an inverted V, whose sides are parallel to 
but somewhat within the converging walls of the furnace. The 
furnace charge descending the shaft is deflected by the upper sur- 
faces of this roof, and passes to the upper and outer edges of the 
inclined hearth, having been highly heated or even fused during its 
descent by heat transmitted through the thin graphite plates of the 
roof and by the upwardly passing gases of reaction. It then moves 
or flows down the sides of the hearth under the roof, exposed to the 
full direct and reflected heat from the arc, and is withdrawn at the 
region of maximum temperature immediately beneath the electrodes. 


CURRENT NEWS AND NOTES. 


WIRELESS FOR COLONIES.—Arizona has granted a charter 
to the American Wireless Telegraph & Telephone Company ; capital, 
$25,000,000. The incorporators are Philadelphians who intend to 
establish wireless telegraph stations in the Philippines, Porto Rico, 
Cuba, &c. 








AN ODD ACCIDENT.—An unusyal sort of an accident recently 
caused a temporary closing down of the Folsom power station, 
which supplies current to the Sacramento Electric, Gas & Railway 
Company, leaving the greater part of Sacramento, Calif., in dark- 
ness for several hours. The State rock crushing plant located at 
the Folsom Prison was destroyed by fire. The blazing wreck fell 
into the Electric Company’s power canal, choking it up. 





THE BIGGEST LAMP-POST AT THE PAN-AMERICAN.— 
The electric tower, which is the crowning story of the Pan-Ameri- 
can Exposition at night, has earned itself a new name. It is now 
being kept illuminated until the early morning hours to light the 
small army of sweepers at their nightly task of clearing up the 
grounds. The man who asserted that the pylons and electric tower 
were in effect nothing but huge lamp-posts at night was perhaps 
not so far wrong after all. 

ITALIAN ECCLESIASTICS AND ELECTRICITY.—A Car- 
dinal’s hat has recently been conferred upon Monseigneur Agostino 
Riboldi, Bishop of Pavia, well known for his work in physics in 
general and in electricity in particular. While occupied in directing 
a water-power electrical installation, Vicaire de Frascati received 
notice of his elevation to an episcopacy. Two other bishops re- 
cently nominated, Monseigneur Angelo Fiorini and the Bishop of 
Pontremoli, have also made a specialty of electrical science. 
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NERNST LAMP FILAMENT.—In electrolytic lamps of the 
Nernst type the anode contact acquires a higher temperature than 
the cathode contact, which tends to produce rupture near the former 
contact. The rupture takes place either in the platinum wire or in 
the filament near the contact, the cause in either case being the ex- 
cessive temperature developed at this spot. In a patent issued July 2 
to B. M. Drake, of London, England, means are described for reme- 
dying this defect, which consists in dissipating the heat generated 
at the anode contact by supplying that contact with heat radiating 
devices. These devices consist of spirals of wires embedded in and 
projecting from the anode contact. 





PATENTS IN GREAT BRITAIN.—The Comptroller-General 
of Patents, Designs and Trade Marks for Great Britain, has issued 
his report for the year 1900. There were altogether 23,922 applica- 
tions for patents last year, 16,952 for the registry of designs, and 
7937 for trade marks. There was a marked decrease in the applica- 
tions for patents from the United Kingdom, while the number of 
applications from this country showed a great increase. Outside 
of Great Britain there were 3184 applications from the United 
States, 2651 from Germany, 946 from France, 418 from Austria, 184 
from Belgium, 156 from Canada, 150 from Switzerland, 104 from 
Sweden and 100 from Italy. No other country contributed as many 
as 100. The revenue derived from fees for patents amounted to 
$1,020,720, an increase upon the returns for 1899. 





WIRE INSULATION.—The use of animal intestines in the in- 
sulation of conductors is the subject of a patent granted July 2 to C. 
E. Woods. The inventor has found that the intestines of many ani- 
mals, especially of the sheep and hog, form very perfect insulating 
material when properly prepared and applied. The intestines are 
thoroughly cleansed and purified, the inner and outer walls being 
preferred for the purposes of the invention. The intestine, prefer- 
ably with its natural moisture still in it, is wrapped around the con- 
ductor so that the edges overlap. This forms a continuous sheath, 
for when so lapped the two overlying edges of the intestines become 
firmly united together. The intestines so applied speedily shrink 
and form a very close, firm and continuous sheet of coating for the 
conductor. This coating may be overlaid with a cotton or silk wrap- 
pink, shellac or coloring matter, or a coating of vulcanite. 





ELECTRIC RAILWAY CONTROLLER.—Among the patents 
issued July 2 is one to W. H. Knight on a motor regulator, the 
original application of which was filed May 20, 1899, and the appli- 
cation for reissue, June 17, 1891. In the specification reference is 
made to patents granted Sept. 26, 1882, to Weston; July 2, 1885, to 
Siemens, and Feb. 9, 1886, to Weiss, which describe and show motor 
controllers. It is stated, however, that these controllers do not be- 
long to the type described in the patent, in which separate levers are 
used for regulating and reversing, whereby it becomes impossible 
for the motorman to reverse the current at an improper time. The 
controller patented there are separate levers for regulating and re- 
versing. On the regulating shaft is a flange which engages with a 
lock or stop operated by the reversing shaft, whereby the reverser 
is only freed when the flange is in a position corresponding to that 
at which substantially no current is passing through the motor. 





A SERIES FIELD SHUNT.—It has been observed that when 
a large load is suddenly thrown upon a compound wound dynamo 
provided with an adjusting German-silver shunt, the voltage is ulti- 
mately pulled down, after a short interval returning again to its 
proper value. Referring to this condition, Mr. H. M. Hobart, in a 
patent granted July 2, says he has found this phenomenon to be due 
to the fact that the shunt is non-inductive, which, of course, is not 
true of the field. Owing to the field inductance the current in the 
series winding rises but slowly, and before it has a chance to rise 
to its full value the terminal voltage is cut down, among other 
causes, by the armature reaction of the machine. After a brief in- 
terval the current in the series winding reaches its proper value, 
thus counterbalancing the effect of the armature reaction and 
bringing the voltage of the machine back to its proper value. In 
order to remedy this defect the patent provides for giving the shunt 
circuit about the series coil sufficient reactance to make it have an 
inductive effect equal to or greater than that of the series winding. 
To this end the German-silver shunt is wound about a core of 
laminated iron; or the shunt may be of iron bars of suitable length, 
thereby taking advantage of the so-called skin effect which arises 
upon any sudden change of current in conductors of this character. 
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CALDWELL INTERRUPTER.—Two patents were issued July 
2 to E. W. Caldwell on an electrolytic interrupter, the applications 
therefor having been filed May 4, 1899. Several forms of the ap- 
paratus are illustrated, one of which consists of a receptacle divided 
into two portions by a partition in which there is a small hole. In 
each of the divisions thus formed is an electrode plunged in a con- 
ducting fluid. The action of the apparatus is as follows: The cur- 
rent passing through the fluid connecting the electrodes heats that 
portion of the fluid contained in the small passage through the 
partition, thereby causing it to be vaporized or become gaseous, or 
expand in the form of bubbles. This will interrupt the passage of 
current wholly or partially, whereupon the gas will tend to move 
from the hole, with the result that the pressure of the fluid in the 
vessel will act to refill the passage. The circuit is then remade, an- 
other bubble is formed, and so on. This operation will go on with 
great regularity, giving rise to a high frequency current. It is 
found that after the apparatus has been in use for a short time the 
fluid in the containing vessel will be brought to a stationary tem- 
perature, the frequency of interruption thereupon becoming uni- 
form. Another type of apparatus illustrated consists of a test tube 
plunged in an electrolyte and containing one of the electrodes, a 
small hole being perforated in the wall of the tube. In a case of the 
partitioned receptacle, the size of the passage may be varied by plac- 
ing ferrules of different bore in the partition. 





WHEATSTONE BRIDGE RESISTANCE CUT-OUT.—It is 
frequently desirable in determining the unknown resistance in a 
Wheatstone bridge to employ means for indicating instantaneously 
by some other manner than by the reading of the galvanometer 
scale, the exact moment at which a balance is obtained, and also to 
stop the introduction of resistance into the circuit at that instant. 
In a patent granted July 2 to Richard Varley, Jr., this object is ac- 
complished by means of a controlling device which is very sensitive 
in its action, and the movements of which are not dependent upon 
variations either in the amount or voltage of the galvanometer cur- 
rent, or in the resistance of the circuit in which the galvanometer 
is included. The apparatus consists of a Wheatstone bridge in con- 
nection with a local circuit, which latter circuit contains a solenoid 
which is made to act to stop the introduction of resistance into the 
Wheatstone circuit at the exact instant when a balance is attained. 
On the end of an extension to the galvanometer needle is secured 
a U-shaped loop. As the needle moves this loop is approached to 
the two terminals of the local circuit, the distance between which 
terminals is equal to the opening of the loop. When the loop ar- 
rives opposite the terminals a source of high e. m. f. in the local cir- 
cuit causes the gaps between the terminals and the two legs of the 
loop to be bridged by sparks, which form a conducting path, and as 
a consequence a current flows in the local circuit, of which the loop 
then forms part, and operates the solenoid above referred to. 


AN ELECTROLYTIC WATER PURIFIER—The latest pat- 
ent of the long series granted for electrolytic water purifiers is that 
issued July 2 to Frederick W. Lemp and William Koedding, of St. 
Louis, and the apparatus exhibits an ingenuity which is too often 
lacking from devices of this class. The electrodes are of iron, in the 
form of a series of vertical, closely spaced plates of which the end 
members only are connected with the source of current, the inter- 
mediate plates functioning as bipolar electrodes. The water to be 
purified passes upward between these plates from a distributor, and 
thence under pressure to a settling tank which it enters tangentially, 
whereby is imparted to it a swift rotary movement which carries the 
bulk of the suspended impurities to the periphery. The purer water 
is withdrawn axially from the tank, passes upward through a filter- 
ing bed, and, still under pressure, to an ingeniously constructed valve 
in the discharge pipe. This valve is held normally seated by a spiral 
spring, but is opened by pressure of the water when the discharge 
cock.is turned. The valve, in opening, closes the electrical circuit 
through the iron plates through the medium of a switch whose 
moving member is pivoted with the valve, and, in closing, breaks 
the circuit and simultaneously by means of a pawl and ratchet shifts 
a current reversing mechanism in such manner that when water is 
next drawn, the current will be closed through the electrodes in 
the opposite direction. By this reversal polarization of the elec- 
trodes is overcome and undue consumption of the anode faces is 
prevented. 
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NEW WIRELESS TELEGRAPH SYSTEM.—A Paris paper 
announces a recent test near Paris of a new system of wireless teleg- 
raphy invented by Colonel Pilowski and Victor Popp, the well- 
known French engineer. It is stated that messages were exchanged 
with stations 600 meters distant. M. Popp, the paper asserts, claims 
that the radius of action of the system is unlimited, “wireless teleg- 
raphy with America, for example, being merely a matter of detail.” 
The description of the test is flowery and untechnical. 





AT LAST.—The following fairy tale comes from Paris under 
date of July 6: S. North, a Paris scientist, has taken out a patent 
for an invention which he claims will supplant petroleum as a 
motive power and make stopping to take on a supply of electricity 
unnecessary for automobiles. It is an automatic generator of elec- 
tricity that takes up very little space and makes electricity as the au- 
tomobile speeds on the way. The small quantity of water required 
for generating the electricity can be carried in a bottle. The French 
Government have under consideration the advisability of using this 
new invention in connection with their submarine boats. 





GROUNDING THE NEUTRAL POINT OF THREE-PHASE 
WINDINGS.—For the purpose of reducing the liability to break 
down of the insulation of three-phase systems, it has been proposed 
to ground the neutral point of star-wound, three-phase generators. 
In a patent issued July 2 to W. B. Potter it is stated that direct 
grounding of the neutral is objectionable, since it forms a short 
circuit in case any point on the lines is grounded. To obviate this 
defect the patent provides for the insertion of a resistance in series 
with the ground connection of the neutral, and having such a value 
as to limit the current in grounded devices or in the main conductors, 
to such an amount as may be safely handled by the automatic circuit- 
breakers in circuit, but having at the same time a value low enough 
to insure the opening of the circuit-breakers by allowing a current 
to pass of a value somewhat greater than that for which the circuit- 
breakers are set. 


INFORMATION WANTED.—We have received the follow- 
ing inquiry: “Enclosed please find a one-cent stamp for a postal card 
to let me know the name and address of the manager of the “Bat- 
tery cautery, as I wish to write him about cautery battery, and called 
a electro-therapeutics as a hypnotism for a multiple connected ‘Vol- 
taic Battery,’ Double-fluid Hypothesis, a charge of Negative Elec- 
tricity, and Double-fluid Hypothesis a charge of positive Electricity 
by the Physiology, Electro and study of Electro phenomena of liv- 
ing animals and plants. Living animals and plants present Electric 
phenomena, due to the Electricity naturally produced by them. It 
it the province of Electro-physiology to ascertain the causes and 
effects of these phenomena by the change Physical. ‘See Molecule.’ 
If you please let me know by a P. O. card the address and name of 
the manager of the Cautery-galvano, or Battery cautery, as I want 
to buy Batteries for a Hypnotism as a therapeutics.” 





ARC LIGHTING SYSTEM.—A constant-current system of elec- 
trical distribution which includes the use of constant-current trans- 
formers and direct-current rectifier, is the subject of a patent issued 
July 2 to E. W. Rice, Jr. By means of the constant-current trans- 
formers an alternating constant-current is obtained from constant- 
potential, alternating-current mains, and by means of a rectifier this 
current is converted into direct current. The first-mentioned trans- 
forming apparatus is called a constant-current compensator, and as 
illustrated consists of two transformer coils, both primaries, one of 
which is movable with relation to the other, and counterbalanced by 
means of a pivoted and weighted lever. The current from the con- 
stant-potential mains flows through both coils, there being no sec- 
ondary. There are two rectifiers in series at the extremities of an 
arc-lighting circuit, each of which is shown connected across the 
stationary coil of a compensator. By thus having a compensator 
and rectifier at each extremity of the arc-light circuit, the differ- 
ence of potential between any two points of the circuit is reduced. 





CARBON BRUSHES.—An improvement in the mode of attach- 
ing leads to carbon brushes is the subject of a patent granted July 
2 to W. C. Fish. Usually the flexible braided wire lead has been 
attached to the brush either by soldering it directly to the copper- 
plated surface of the brush, or by fastening it in a transverse hole 
drilled through the brush, or by clamping and soldering it to a metal- 
lic clip which is in turn soldered to the copper plating of the brush. 
The objections offered to these methods are that the first is unre- 
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liable, owing to the difficulty of making a mechanically strong joint 
between the brush and the cable. In the second, unequal expansion 
of the pig tail and the carbon brush loosens the joint. The third 
method is described as satisfactory but somewhat expensive. In the 
method patented the metal clip is omitted and the cable is attached 
directly to the brush in an open slot or notch cut in the end or edge. 
By copper-plating the notch the cable can be readily soldered in 
place. A subsequent copper-plating conceals the joint and makes a 
good electrical connection, and aided by the walls of the notch a 
strong mechanical joint is secured. Moreover, the open notch per- 
mits full expansion without loosening the joint. 





THE SQUIRREL-CAGE ROTOR.—On an original application 
by Rudolf Eickemeyer filed July 6, 1894, and divided Jan. 24, 1901, 
a patent was granted June 25 to the executors of the late inventor’s 
estate on an alternating-current motor. The gist of the patent ap- 
pears to be an arrangement of squirrel-cage winding which does 
away with dead points. One of the claims is on an alternating- 
current motor having a toothed inducing member and a toothed in- 
duced member, the number of teeth of the two members being so 
designed with respect to each other that a tooth in one bears to the 
nearest adjacent tooth on the other a relation different from that be- 
tween another tooth on the first member and the nearest adjacent 
tooth on the other member. Several of the claims appear to cover 
quite fully the squirrel-cage rotor. One of these reads as follows: 
“An armature composed of a core of magnetic material, end con- 
nections of conducting material, longitudinal plugs or conductors 
embedded in said core and in said end connections, said plugs and 
end connections being so united as to be practically integral.” An- 
other claim defines the end connectors as circular plates in which the 
conductors are so united as to be practically integral therewith. 





REGENERATIVE PRIMARY BATTERY.—A patent issued 
June 25 to Hugo Jone, of Chicago, Ill., relates to means for produc- 
ing electrical energy indirectly from carbonaceous materials. As 
illustrated, there is a retort surrounded by a cylindrical case con- 
taining a battery of four cells. The furnace gases from the retort 
circulate around the furnace and against the inner side of 
the said case containing the cells, thereby heating the latter. 
Each cell is divided into three sections by partitions of 
porous clay. One of these sections contains nitric acid, the ad- 
jacent section contains sulphuric acid and the third and larger sec- 
tion contains a ferric chloride solution. In the latter section there 
is a lead electrode, and the nitric acid section contains a carbon elec- 
trode. The operations are as follows: A suitable quantity of sul- 
phate of lead is placed in the retort with a quantity of coal nearly 
sufficient to reduce the sulphate to sulphide, and the mixture is then 
heated until all of the coal is oxidized. The sulphide is freed from 
impurities which may have been brought into it by the coal, and is 
then mixed with sulphate of lead’in sufficient quantity to yield me- 
tallic lead and sulphur dioxide, which reduction is effected by again 
applying fuel heat to the retort. The sulphur dioxide passes through 
a pipe into the larger section ofthe several cells, reducing the ferric 
chloride therein to ferrous chloride. Previous to this the generation 
of an electric current is started by putting the lead electrodes into 
the larger section and suitably connecting them with the carbon 
electrodes. The current may be considered as consisting of two 
currents, one generated by the action of the ferric chloride of the 
lead electrode, and the other by the action of the nitric acid through 
the interposed porous walls and sulphuric acid by means of mole- 
cular exchange of ferrous chloride. The flow of sulphur dioxide 
is so regulated that the sulphuric acid formed is not more than suf- 
ficient to decompose the chloride of lead formed in the battery re- 
action. The lead in the retort is allowed to flow into a pan where 
it is suitably shaped or solidified for an electrode. The sulphate of 
lead deposited by the battery is allowed to accumulate, and at in- 
tervals is drawn off by means of siphons, and the deposit of sulphate 
of lead on the lead electrode removed. The temperature of the bat- 
tery is regulated so that the nitric acid which enters into the sul- 
phuric acid section is evaporated, the vapors being passed through 
a condenser coil and there condensed again to nitric acid, flowing 
back into the nitric acid sections through a pipe. This process of 
distillation, oxidation and condensation is kept up by regulating the 
temperature of the battery and supplying sufficient cooling water to 
the condenser. Thus oxygen is supplied to the nitric acid, while 
the generation of electric energy with consumption of oxygen goes 
on. Thee. m. f. of the cell at 100 degs. C. is said to be about 1.75 
volts. 
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BIG BILL FOR TRUCKING.—The somewhat remarkable state- 
ment is officially made in connection with the pending flotation of 
a corporation to be devoted chiefly to cartage business—that the 
cartage bill of Boston in the course of a year is about the same as 
the gross amount paid to the Boston Elevated Railway Company in 
iares; viz., approximately $10,000,000, ‘Lhis is the work and the re- 
ward awaiting automobiles in all the large cities. 





SAULT STE MARIE POWER.—In respect to the electrical de- 
velopment by the Clergue Syndicate, at Sault Ste Marie, Mr. 
Clergue says: “We do not contemplate erecting a steel plant on 
the American side. We are only developing power there. A canal 
is being dug which, when completed, will realize 50,000 horse-power. 
Of this 20,000 horse-power has been leased to the American Carbide 
Company, of Chicago, and 15,000 horse-power to the American Al- 
kali Company, a firm which manufactures bleaching powder and 
caustic soda. On the Canadian side we have developed 20,000 horse- 
power and are developing 40,000 more, so we will shortly be pro- 
ducing 60,000 horse-power, or 10,000 more than is being produced on 
the American side. Most of the capital to provide this development 
has been supplied by Philadelphians. 

WIRELESS TELEGRAPHY ON THE LAKES.—It is stated that 
a station is being established near Milwaukee where tests will be made 
to demonstrate the usefulness of the wireless. telegraph system in 
communicating with vessels on the Lakes. The tests will be made 
by Joseph W. Schwab, president of the Northwestern Wire- 
less Telegraph & Telephone Company, of Chicago, and Mr. War- 
ren Johnson, of the Johnson Electric Service Company, of Milwau- 
kee, for W. L. Mercereau, superintendent of the Pere Marquette 
Line. One of the car ferries of the Pere Marquette Line will be 
equipped with the necessary apparatus, and the tests will be made 
during the course of her regular runs across the lake. If these prove 
successful the whole fleet of steamers of the Pere Marquette Line 
will be fitted out with instruments for this work. 

STEAM AND ELECTRIC ROADS.—A special dispatch from 
Hartford, Conn., says: A striking illustration of the effect of trol- 
ley competition on steam railroads is shown by the distribution of 
travel between New London and Norwich. Between these two 
points an electric street railway and the New London Northern di- 
vision of the Central Vermont Railroad parallel each other. An 
officer of the steam road is quoted as declaring that nine-tenths of 
the through and local traffic beteween the two cities is done by 
trolley, although the running time on the steam line is much faster. 
The distance is about 12 miles. The Connecticut Railway & Light- 
ing Company is shortly to make a drive for traffic between Hart- 
ford and Waterbury. From the recent General Assembly it ob- 
tained a franchise to construct a line from Waterbury to South- 
ington, and when the road is built the company will have a continu- 
ous line between Waterbury and Hartford. The distance is shorter 
than by the steam road, and as much of the territory through 
which the route will run is sparsely settled, the company will seek 
to capture through traffic. 





ELECTROLYTIC COPPER ORE REFINING.—In a report to 
the State Department, Consul-General Frank H. Mason, of Berlin, 
Germany, gives the following account of the Hoepfner process for 
obtaining copper and other metals directly from the ore or con- 
centrate by electrolysis. The copper ores or concentrates are pul- 
verized and then dissolved in a chloride solution, which is treated 
in tanks made of wood impregnated with asphalt and lined with 
sheet lead. The anodes are of carbon, the cathodes of sheet cop- 
per, and they are separated in the bath by a diaphragm of cloth. 
The solution being decomposed by the action of the electrical cur- 
rent, the copper is deposited in crystals of pure metal on the cath- 
ode, while the chlorine thereby released remains in the stream of 
solution directed against the anode, and by combining with the proto- 
chloride forms bichloride of copper. The solution thus charged is 
then withdrawn from the tank, heated and used in leaching fresh 
ore to obtain the original solution. The leaching process is a cycle, 
in which the solution is pumped up and passes through the pulver- 
ized ore again and again without addition of chemicals, and it is 
claimed that in working Rio Tinto ores containing 3.37 per cent cop- 
per, C1 per cent of the copper can be leached out in four hours, while 
only 3 per cent of the iron pyrites in the ore is dissolved. The leach- 
ing process is quickened by agitating the mixture of ore and solvent 
either in revolving drums or in stationary tanks by the injection of 
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currents of air. Professor Schnabel gives the efficiency of this pro- 
cess at go lbs. of copper in 24 hours for each horse-power converted 
into electrical current and passed through the precipitating circuit, 
but he deciines to indorse the process as practically useful when ap- 
plied to the refining of copper. 


LETTERS TO THE EDITORS. 


The Edison Convention at Buffalo. 


To the Editors of Electrical World and Engineer: 

Sirs.—The convention of the Association of Edison Illuminating 
Companies is to be held in September on the grounds of the Pan- 
American Exposition at the New York State Building. Nothing 
could be more fitting than the holding of this convention of com- 
panies brought into existence by the incandescent lamp on the 
grounds of an Exposition which, in its magnificent effects in illumi- 
nation, pays nightly tribute to the genius and foresight of the man 
to whom more than to any other one man the credit is due for the 
early development of incandescent lighting which makes possible 
such displays as the one now going on at Buffalo. Without the 
Edison incandescent lamp the engineering and artistic genius of a 
Stieringer and his associates would lack the instrument with which 
to produce these results. It has been suggested that the Pan- 
American Exposition might well set aside one of the Edison con- 
vention days as an Edison day for the Exposition, in view of the 
important work of that man for the Exposition and for human 
progress. The returns of the vote of the American Institute of 
Electrical Engineers as taken by the ELtecrricaL WorLp AND ENGI- 
NEER for announcement in its Twentieth Century Number, the first 
of this year, ranked Edison with Franklin and Henry as one of the 
three greatest electricians of the age, thereby giving Edison the 
highest place among the living. All of this would seem to indicate 
that the consensus of opinion among electrical engineers who are 
of all men most competent to judge would not consider misplaced 
such a graceful tribute as an Edison day at the Pan-American in 
September. 

BUFFALO. 








J. A. Situ. 





Steam Engine Delivery Guarantees. 





To the Editors of Electrical World and Engineer: 

Sirs.—Allow me to offer a suggestion regarding the first recommen- 
dation for contract specifications made by the Engine Builders’ As- 
sociation of the United States, as published in your issue of June 
29, 1901. 

I submit that a premium for earlier delivery than the date speci- 
fied should only be required when some advantage accrues to the 
purchaser by reason of such earlier delivery, since otherwise the 
purchaser pays money without value received, and may, in fact, 
even be put to extra expense in storing and caring for the engine until 
its foundation is ready for it. 

There is no reason why time of delivery should not be just as 
much a part of a contract as workmanship, efficiency or any of the 
other details. The manufacturer is at. liberty to quote a price that 
will cover the extra expense and risk involved in short delivery, 
the usual clause regarding “causes beyond our control” being in- 
serted in the guarantee. The premium clause is especially unjust 
when ample time is allowed for delivery. For instance, I recently 
put out spcifications for a machine where time of delivery was at 
least twice as much as was required to build the machine, and the 
manufacturers asked for a premium with their guarantee. I re- 
fused on the ground that the payment of the premium by my clients 
was almost a certainty in return for absolutely no value received. I 
insisted that they quote a price for guaranteed delivery at the time 
specified and carried my point. 

Again, a manufacturer may have a machine in stock ready to de- 
liver at once on a time contract, thus receiving a large premium from 
the purchaser in return for nothing of value to him. 

I could give many instances from my own experience of the injus- 
tice of the premium clause in time contracts, and could refute im- 
aginary arguments in its favor, for I have heard no real ones, but 
that would be fruitless. 

Of course, where the purchaser simply wants the machine at the 
earliest possible date, a premium and forfeit clause is equitable, 
since every day’s advance in delivery means a saving to the pur- 
chaser, part of which he is usually glad to offer to the manufacturer 
as an added inducement for quick delivery. 
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I would suggest, then, that when the purchaser wants a machine 
at a certain date, and not before, he should request the manufacturer 
to quote for delivery at that date, limiting the damages for delay in 
delivery to a certain specified amount, thus placing all the manu- 
facturers on an even footing so that each may quote in accordance 
with the extra expense he may have to incur, or the risk he runs. 
Also, that when the purchaser wants the machine as soon as possible, 
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let him specify date of delivery with a certain forfeit for delay be- 
yond that date and a premium for anticipation of the date. 

It is understood that I have no objection to offer to premiums 
for exceeding guarantees of performance where such excess is of 
cash value to the purchaser, my objection being only to premiums 
for exceeding the time guarantee. 


New York, N. Y. THORBURN Ret. 


DIGEST 


CURRENT ELECTRICAL LITERATURE. 





DYNAMOS, MOTORS AND TRANSFORMERS. 

Standardization of Electric Machines in Germany.—The proposed 
standard specification for the testing of electrical machinery, to be 
voted on at the next annual meeting of the German Union of Elec- 
trical Engineers; also a very long paper by Dettmar with references 
to and explanations of special points of this specification. The speci- 
fication had first been drafted by Dettmar and was sent to the larger 
German companies and prominent engineers. The criticisms thus 
solicited were made use of in the definite working out of the speci- 
fication. The general plan is: Definitions, rating, rise of tempera- 
ture, overloading, insulation, efficiency, methods of determining the 
efficiency, variations of voltage. The voltage of three-phase currents 
is the effective voltage between every two of the three main lines. 
In transformers the ratio of voltages is measured at no load. Fre- 
quency is the number of full periods per second. The output of di- 
rect-current machines is given in kilowatts, that of alternating-cur- 
rent machines and transformers in kilowatts with addition of the 
power factor, that of motors in horse-power. The following con- 
ditions of working are distinguished: Intermittent operation (mo- 
tors for cranes, tramways, etc.) ; short-lasting operation, in which 
the period of working is too short to reach the end temperature and 
the period of rest is long enough to let the temperature drop to that 
of the air; continuous operation, in which the period of working 
is long enough to reach the end temperature. The normal output 
of machines and transformers for intermittent operation, is the out- 
put which can be given out for an hour, without raising the tem- 
perature above the allowed limit. The normal output of machines 
for short-lasting operation is the output which can be given out for 
the given time of operation without raising the temperature above 
the allowed limit. The normal output of machines for continuous 
operation is the output which can be given out for any length of time 
without raising the temperature above the allowed limit. Machines 
of these three kinds must be marked “intermittent,” “for — hours,” 
or “continuous,” respectively. The same machine is therefore rated 
differently for different conditions of operation. The rise of tem- 
perature at “intermittent operation” is to be measured after a con- 
tinuous working of one hour; for “short-lasting operation,” after a 
continuous working for the period of operation which must be 
marked on the machine; for machines used in continuous operation, 
after 10 hours; for transformers used in continuous operation after 
they have reached the stationary temperature. With smali ma- 
chines it is not necessary until 10 hours are over, but only until they 
have reached the stationary temperature. In ordinary cases and as 
long as the temperature of the air is not over 35 degs. C., the increase 
of temperature over that of the air must, for insulated windings, com- 
mutators and slip rings, be not over 50 degs. with cotton insulation, 
60 degs. with paper insulation, 80 degs. mica, asbestos, etc.; for wind- 
ings at rest, values higher by 10 degs. are allowed. For tramway 
motors, tested at normal load in the testing room continually for an 


hour, the increase of temperature must not be over 70 degs. for cot- 
ton insulation, 80 degs. for paper insulation, 100 degs. for insulation 
with mica, asbestos, etc. The temperature of the air is measured 
at a distance of 1 meter from the machine, at the half height of the 
machine. The temperature of the field windings excited with direct 
current is determined from the increase of resistance, the temperature 
coefficient of copper being assumed at 0.004. Other temperatures are 
measured with the thermometer. Care must be taken to get a good 
conduction of heat between the thermometer and the part of the ma- 
chine the temperature of which is to be measured, for instance, a 
cover of tinfoil may be used. In transformers the highest tempera- 
ture at any point of the windings is measured with the thermometer, 


in oil-cooled transformers the temperature of the upper layers of 
the oil. Dettmar remarks that when the thermometer is placed at 
a point where there is a straying of lines of force, these induce eddy 
currents in the mercury and the thermometer indicates too high a 
temperature. In such cases the thermometer may be used to indi- 
cate when the stationary state has taken place; it is then necessary 
to take out the thermometer and to bring it to a slightly lower tem- 
perature, to disconnect the transformer and to measure the tempera- 
ture again at the same place. If a lower temperature is found in this 
way, this is the correct one. In such cases it is preferable to use al- 
cohol thermometers if possible. (These rules about rise of tempera- 
tur appear to be much more indulgent than the corresponding rules 
of the A. I. E. E.; for instance, the maximum value of temperature 
elevation allowed by the latter is 55 degs., namely, for commutator 
and collector rings and brushes.) The efficiency is the ratio of 
power output to input at normal load. The power lost for field ex- 
citation and in the field rheostat is to be counted as a loss. For ma- 
chines with special exciters, the efficiency of both machines must be 
given separately. In stating the efficiency the method must be men- 
tioned by which it was determined. The indirect methods are more 
convenient, are less liable to errors of measurement and are to be 
preferred in general. The following methods for determining the 
efficiency are described. The direct electrical method, the indirect 
electrical method, the direct brake method, the indirect brake method, 
the no-load method, the auxiliary motor method, the indicator 
method, the separation method.- The voltage drop in alternators is 
to be driven for normal armature current at non-inductive load, and 
for one-third the normal armature current at inductive load, the 
power factor being not over 0.3. Voltage drop at non-inductive load 
is the difference of the voltage which is obtained when from the fully 
loaded machine (power factor unity) the load is completely taken 
off, the normal speed and the excitation required for full-load re- 
maining unchanged. Voltage drop at inductive load is the difference 
of the voltages which is obtained when the armature current is inter- 
rupted, while speed and excitation are not changed. Before the 
armature current is interrupted, it must be one-third of the normal 
armature current at a power factor of not more than 0.3, and the 
excitation must be such as to give normal voltage at the terminals. 
The specifications of standardization in Elek. Zeit., June 13; trans- 
lated in abstract in Lond. Elec., June 21; the paper of Dettmar in 
Elek. Zeit., June 30. 

Dynamos ate the Ghssgow Exhibition—The first part of an illus- 
trated article. Attention is called to “the immense change which 
has come over the British dynamo in a space of but a few years. 
Where one used to see nothing but two-pole smooth-core dynamos 
and copper-type alternators, one now finds universal adherence to 
the slotted core and multipolar field.” Most of the armature coils 
are formed, and the winding is almost always of the “barrel” type, 
even in the case of some of the two-pole drums exhibited. There is 
a marked inclination to shaping the pole pieces in a special way to 
shade off the field, either by beveling the pole-tips in one or more of 
the three possible ways, by skewing the pole shoes, or by using a 
material of inferior magnetic conductivity for the pole tips. But 
little alternating machinery of British manufacture is shown. There 
is a large number and variety of direct-current motors exhibited.— 
Lond. Elec. Rev., June 14. 


REFERENCES. 


Oerlikon Alternators.—A brief, well illustrated description of two 
standard types of three-phase generators of the Oerlikon Company. 
—Eng’ing, June 14. 
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Theory of Three-Phase Generators ——BLONDEL—NIETHAMMER.— 
Two illustrated communications on stray coefficients and armature 
reaction in three-phase generators.—Elek. Zeit., June 6: 


LIGHTS AND LIGHTING. 
REFERENCE. 


Street Lighting.—An article by “a municipal electrical engineer.” 
The best method of street lighting is by means of arc lamps, spaced 
about 30 yards apart in the busy parts of a town, and 40 to 60 yards 
in the less frequented districts. He discusses the different systems 
of arc lighting, but does not seem to give anything new.—Lond. 
Elec. Rev., June 21. 

POWER. 

Progress in the Utilization of Furnace Gases.—LUERMANN.—A 
paper read at a recent meeting of the Society of German Iron Engi- 
neers. The objections which were originally made to the use of 
furnace gases were its variable composition, the small proportion of 
combustible gases, the presence of dust and of metallic vapors, and 
the presence of vapor. He discusses these objections in detail, and 
shows that they were partly unwarranted, and that they have been 
practically overcome. The small proportion of combustible con- 
stituents in the gas has been found to be no objection. It necessi- 
tates, however, a slight increase in the diameter of the cylinder of 
the engine and a somewhat higher degree of compression. Furnace 
gases often show a calorific value of 900 to 1000 calories, and at the 
Mansfield copper works at Eisleben, a Koerting gas engine is oper- 
ating satisfactorily with a gas containing only 700 calories per cubic 
meter. The influence of dust in the gas requires special considera- 
tion. Furnace gases should be passed through a wet scrubber be- 
fore delivery to the cylinder. He describes various devices in use 
for scrubbing and purifying the gas, including centrifugal purifiers 
for removing the heavier particles of dust, and washers for precipi- 
tating the finer dust. In order to give an idea of the extent to which 
furnace gas has been introduced as a fuel for gas engines, a table 
is given of the product of the various firms building engines for this 
purpose, the record being brought down to April, 1901. The total 
at that date was 77,545 horse-power, of which 18,000 horse-power 
came from the Cockerill works at Seraing, Belgium; 13,350 horse- 
power from the Otto works at Deutz, and 16,300 horse-power from 
the Deutsche Kraftgas-Gesellschaft, the builders of the O6cchel- 
haeuser engine. In America, the country producing the greatest 
output of iron and steel, no engines driven by furnace gases are in 
practical use. From data obtained from a number of large plants, 
it appears that the cost of installing a purifying plant ranges from 
$1 to $1.50 per cubic meter of gas purified per hour.—Stahl und 
Eisen; abstracted at some length in Eng. Mag., July. 

Water Power in Sweden.—ArkHENIUS.—An abstract of a report 
to the Swedish Government. Sweden imports much coal. He 
warns against the idea that the utilization of the waterfalls would 
arrest the consumption of coal to any great extent. He estimates 
the total water power in Sweden at about 4,000,000 horse-power, and 
as the best generating machines consume on an average 0.7 kgr. 
per horse-power-hour, or six tons a year, this would represent 24,- 
000,000 tons of coal per annum consumed under the most favorable 
conditions. But the falls are far from the sea and the value of the 
Swedish falls is greatly exaggerated at the present time. On com- 
paring the cost per horse-power with steam, he maintains that the 
latter is a dangerous competitor with electricity in working large 
machinery, and that steam cannot be replaced by water power when 
the latter has to be transmitted long distances. In discussing elec- 
ric traction, he speaks favorably of three-phase traction with high- 
tension transmission and transformers on the motor cars, as used by 
Siemens & Halske.—Lond. Elec. Rev., June 14. : 


REFERENCES, 


Steam Engines.—A very long and well illustrated article on Ameri- 
can stationary steam engines, with descriptions of the types made by 
different companies, and an article by Thurston on the selection of 
engines.—The Eng., June 15. 

Electrically Driven Freight ° Elevators -—Scuinpier.—An __ illus- 
trated review of electrically driven freight elevators of different 
types and of different German manufacturers.—Elek. Anz., June 6, 9. 


Shipyard.—Bites.—A long and well illustrated article on “the 
mechanical equipment of the shipyard.” He describes electric and 
pneumatic appliances, and deals with the general arrangement of the 
plant and transport facilities —Eng. Mag., July. 
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TRACTION, 
Uninsulated Returns in a Tramway System.—River.—A brief 
paper, read before the Brit. Municipal Elec. Ass’n. In the Brit. 


Board of Trade Regulations it is provided that the uninsulated return 
shall be connected with the negative terminal of the generator, and 
that all parts of the return circuit which do not consist of the rails 
shall be insulated unless of such cross-sectional area as will reduce 
the difference of potential between the ends of the uninsulated re- 
turn below 7 volts. This is also the maxiinum pressure allowed be- 
tween the ends of the uninsulated return farthest from the nearest to 
theqgenerating station. He thinks that these requirements are most 
reasonable, but that some of the other regulations are not only un- 
necessary, but even undesirable, as, for instance, those relating to 
the earthing of the negative bus-bar. When the return circuit of a 
tramway system consists partly of uninsulated rails and partly of in- 
sulated cables, the insulated part should be kept insulated, except at 
a point where it joins the uninsulated part, and the earth connection 
should be made there rather than at the other end, where it is joined 
to the negative bus-bar. With more than one return feeder, nega- 
tive boosters may be necessary to keep the points of earth connec- 
tions at the rails, at about the same potential. Earth currents would 
then be practically non-existent. With only one return feeder no 
negative booster would be needed, unless it is desired to reduce the 
fall of pressure for economical reasons. In this case it would de- 
pend entirely upon the length of the return feeder as to whether 
it would be better to add to its cross-section, or to use a negative 
booster. In the majority of cases, the latter would probably prove 
the better way.—Lond. Elec., June 21. 


REFERENCES. 


Lucerne.—The first part of an illustrated description of the tram- 
way system of Lucerne, Switzerland. Two-phase currents are trans- 
mitted to motor-generator sub-stations for conversion into 550-volt 
direct current. The side trolley is used.—Schweiz. Blatter f. Elek, 
June 8. 


Surface Contact System.—Larrarcue.—An illustrated description 
of surface-contact lines in Paris on which the Diatto system is used. 
—La Nature, June 15. 


INSTALLATIONS. SYSTEMS AND APPLIANCES. 

Charging for Electricity—CuHAMEN.—His presidential address to 
the Incorporated Municipal Elec. Ass’n. Consumers’ charges can be 
based upon two principles. One is that of dividing the total costs 
for the year by the number of units sold, i. e., of charging a uniform 
average price; the other is that of approximating the charge to each 
consumer, to the cost of supplying him. The latter is the only fair 
one. He does not believe that a sliding scale of charging by means 
of meters which work on a different dial at certain hours, fulfills 
the mecessary requirements. He recommends charging a fixed 
amount per kilowatt per year of, say, $40 or $45, or such other figure 
as may be found necessary, and 2 cents, or perhaps 3 cents, per unit 
for all current supplied. The principle of fixing a maximum price 
per unit, at any rate for lighting purposes, does not seem to him to be 
a desirable one at all, and it introduces complications in accounts 
which are entirely avoided by the other method, and at the same 
time there is a simplicity and justice about the $40 per kilowatt of 
maximum demand per year which he has always found consumers 
of the longer hour class understand very readily. The fixed charge 
may be called a “plant rental,” being, in fact, nothing but a rent for 
the plant which they use, and which must be kept for their use, 
whether they want it all the year round or not. “If you explain to a 
house factor that not paying the “plant rental” when you do not want 
to use the plant is like declining to pay a proportion of your house 
rent for such time as you may be absent at the coast or elsewhere in 
the summer, he takes in the situation at once.”—Lond. Elec., June 21. 


Installation of a Newspaper Establishment—An illustrated de- 
scription of the power and lighting installation of the Chicago Inter- 
Ocean Building. The building has its own plant, which contains two 
steam-driven 240-volt dynamos of 228 and 124 kilowatts, respec- 
tively. The larger machine is designed to carry the entire motor 
and lighting load during the time the plant is in full operation, while 
the smaller unit is used during the_daytime when fewer lights and 
less power are required. At 220 volts the three-wire system is used, 
the load being balanced by a 50-ampere compensator. The lights 
are carried on 110-volt circuits, there being an equivalent in lighting 
of 2500 lamps of 16 candle-power. In the type-setting department 
are located 23 duplex linotype machines, each belt-driven by a %4-hp 
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motor running at 350 revolution on 110-volt circuits. All the other 
motors in the building are operated at 220 volts—West. Elec., 
June 22. 

Alternating and Direct-Current Systems.—A communicated arti- 
cle in which the writer says that there is a growing tendency to put 
down direct-current stations and to change over from alternating- 
current to direct-current systems with 460-500 volts across the 
outers. He discusses several details of this changing over.—Lond. 
Elec. Rev., June 21. 

REFERENCE. 


Three-Phase Controllers—Epruraim.—An_ illustrated descriftion 
of a three-phase controller of the Helios Company. The special 
feature is that the contact fingers are arranged in two rows so that 
the apparatus need have only about one-half the height of other 
controllers. It is specially adapted for strong currents.—Elek. Zeit., 
June 6. 

ELECTRO-PHYSICS AND MAGNETISM. 

Electrification of Dielectrics by Mechanical Means.—Asuton.—A 
brief abstract of a Phys. Soc’y paper in which he describes the fol- 
lowing experiment: A sheet of pure Para rubber was placed in a 
condenser, the plates of which were connected to a quadrant electro- 
meter. A 2-lb. weight was then dropped on the condenser from a 
height of 3 inches. The electrometer received to impulses of opposite 
sign, one quickly following the other. The rubber was then stretched 
while in position and a potential difference of 7 volts was shown be- 
tween the plates, the top plate being negative. The condenser and 
electrometer were then discharged, the sheet reversed and the ex- 
periment repeated. The same effect was produced, the top plate 
again being negative. It appears, therefore, that polarization of a 
dielectric being thus produced by mechanical energy, some part of 
the mechanical energy expended on the India rubber during manu- 
facture would remain in the dielectric as electric energy —Lond. 
Elec., Elec. Rev., June 14. 

Resistance of Dielectrics—Asuton.—A brief abstract of a Phys. 
Soc’y paper “On the resistance of dielectrics and the effect of an 
alternating e. m. f. on the insulating properties of India rubber.” 
He has obtained from his experiments formulas for the charging and 
discharging currents of a condenser with rubber dielectric. The 
currents are exponential functions of the time. Curves plotted by 
him show that the insulating properties of rubber are increased by 
the application of high-alternating e. m. f—Lond. Elec., Elec. Rev., 
June 14. 

Induced Alternating-Current Discharge-—Wkricut and Downs.— 
A paper on “The induced alternating-current discharge studied with 
reference to its spectrum and especially the ultra-violet spectrum.” 
In photographing the spectrum of an induced alternating-current 
discharge, produced under special conditions, between copper termi- 
nals, a plate is obtained which contains a very great number of lines. 
They located these lines to discover their origin, and studied this 
peculiar form of discharge on a very large scale—Am. Jour. of Sc., 
July. 

Physiological Effect of Radium Rays.—BecQueret and Curte.—An 
account of experiments on skin diseases produced by the exposure 
of the skin to radium rays for several hours. A sore develops after 
10 to 30 days, and it takes quite a while before it heals again. All 
those who worked with the very active preparations experienced 
pains and sores in their fingers, which took two months for recov- 
ery.—Comptes Rendus, June 3; L’Eclairage Elec., June 22; ab- 
stracted in Lond. Elec., June 21. 

Muegnetic Analysts of Radium Rays.—Becgueret.—A paper in 
which he describes an improvement of his method of analyzing ra- 
dium rays into their constituent forms of radiation. The active sub- 
stance is placed in a uniform magnetic field A thin, flat sheaf of 
rays parallel to the field is picked out, and the photographic impres- 
sion of the rays, some of which are deflected by the field, is received 
on a sensitive plate normal to the field at nearly grazing incidence 
The tracks left upon the plate are arcs of circles, which fuse together 


to form patches with circular outlines. A suitable disposition of 
successive screens with slits enables the observer to pick out any cir- 
cular arc at pleasure. Two screens are necessary, since an infinite 


number of cylinders could be drawn through the linear source and 
a slit parallel to it. The undeflected rays are marked by straight 
tracks. They have the greatest penetrative power, and after travers- 
ing glass they traverse aluminum 0.1 mm. thick without suffering any 
change. They produce no secondary radium rays, such as are pro- 
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duced whenever the rays are absorbed. The secondary rays produce 
tertiary rays and rays of higher orders. They proceed from both 
surfaces of the material they impinge upon.—Comptes Rendus, June 
3; L’Eclairage Elec., June 15; abstracted in Lond. Elec., June 21. 


REFERENCES. 


Model of Dielectrics—FLeminc and Asuton.—A brief abstract 
of a British Phys. Soc’y paper in which they describe a model which 
imitates the behavior of dielectrics. It is based on the fact that the 
behavior of dielectrics with regard to their residual charge, is analo- 
gous to that of wires subjected to mechanical stress.—Lond. Elec., 
Elec. Rev., June 14. 

Thermomagnetic and Galvanomagnetic Effects in Tellurium.— 
Lioyp.—An account of measurements of the Ettinghausen effect, 
Nernst effect, Hall effect and Leduc effect in tellurium.—Am. Jour. 
Sc., July. 

ELECTRO-CHEMISTRY AND BATTERIES. 


Edison Battery —Hissert.—A brief article. The German patent 
of the Jungner battery, which is somewhat similar to the new Edi- 
son cell, is said to have been bought by Siemens & Halske. He gives 
in a diagram comparative curves for the conductivities of potassium 
hydroxide, sodium hydroxide and sulphuric acid. The difference 
in the conductivities is too small to exercise an important influence. 
With the new Edison cell, the hydrometer will presumably be unable 
to indicate the progress of a charge and discharge. The potential 
difference at the terminals will in the new type become a more im- 
portant revealer than in the old, and the characteristic curve of 
charge and discharge voltages will be required at all rates The char- 
acter of these curves will be very important for all questions of regu- 
lation, and also for that of the efficiency. The contents of the whole 
liquid is constant, but there will be local variations in density, due 
to the migration of the ions and to the reduction and oxidation at the 
electrodes. “It is not unlikely, therefore, that one of the functions 
of the thin flakes of graphite which Mr. Edison mixes with the 
oxides, etc., is to assist in minimizing local variations in density. 
They are said to increase the conductivity of the briquettes, but this 
cannot refer exclusively to electric conduction.” He says that it is 
not improbable that local action is absent or very small in these pot- 
ash cells. Cubes of polished iron which Faraday had sealed up in 
alkali were seen by him 30 years later. They must have contained 
carbon, yet their surfaces were quite bright and apparently free from 
evidence of local action. He remarks, however, that the excessively 
thin framework in which Edison sets his briquettes will enable a 
very small degree of local action to produce disintegration. He 
finally makes a few remarks on the “probable chemistry,” and gives 
some formulas which, however, shows nothing but that oxygen is 
transferred from one plate to the other. If the cell acts, as is claimed, 
p and q must be equal in his formulas.—Lond. Elec. Rev., June 21. 

New Primary Battery—Rosset:—A paper read before the French 
Phys. Soc’y. The depolarizer of this battery, after being reduced 
by the hydrogen, is automatically re-oxidized by the air at the sur- 
face of the battery during the actual working of the cell, without 
necessitating any manipulation. It consists of a cuprate of am- 
monium which, when reduced in the battery, becomes a cuprite. But 
exposed to the air, this cuprite is reduced to the state of a cuprate, 
and the depolarizer is thus automatically regenerated. The cuprite 
itself is an oxidizer and can, if necessary, depolarize by depositing 
on the positive (carbon) pole of the battery, metallic copper. When 
at rest this copper is re-dissolved and the initial cuprate reformed. 
The exciting solution containing chloride of ammonium, supplies 
ammonia to the positive pole during working, which compensates the 
inevitable losses of the depolarizer in ammonia. The diffusion of 
the depolarizer is prevented by the use of a semi-porous colloidal 
membrane of ferro-cyanide of copper, obtained by means of chem- 
ical precipitation, in the porous partition. By means of the free am- 
monia of the depolarizer, in which the ferro-cyanide of copper is 
soluble, this membrane, being always recently reprecipitated, is 
maintained in the colloidal state and thus remains semi-porous. In 
tests made at the Central Laboratory of Electricity at Paris, on a 
continuous discharge through 10 ohms resistance, the variation of 
current was less than 1 milliampere in 24 hours, during the month 
the test lasted. This variation is quite constant. The consumption 
of zinc is extremely regular, the zinc pencil becoming thinned down 
to an actual wire. Renewing the zinc and the exeiting solution’ fe- 
stores the cell to its original activity, the curve following the same 
path as before, 1 milliampere below the first one. This shows that 
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the depolarizer is not used up, and can be employed over and over 
again. On stopping up the ventilation hole of the depolarizer, the 
e. m. f. and current ‘dropped more rapidly than before, and they in- 
creased again when access was afforded to the air. Two cells dis- 
charged through 10,000 ohms gave the following e. m. f.’s: 0.8 and 
0.79 volt at the end of the first day, 0.74 and 0.75 volt at the end of 
three days, 0.71 and 0.72 volt at the end of five days. The e. m. f. at 
open circuit is 1.1 volts. Nothing is said about size and capacity of 
the cell—L’Eclairage Elec., May 25; abstracted in Lond. Elec., 
June 21. 


The Sulphuric Acid in the Lead Storage Battery.—Prarr.—A con- 
tinuation of his article, noticed in the Digest May 4. Measurements 
of the concentration of the acid can give incorrect results when the 
fact is neglected that the concentration in the pores of the plates is 
in general different from that of the acid between the plates. Dif- 
fusion acts very slowly. In the batteries with which he has ex- 
perimented, after the charge had been completed, and the battery 
was at rest, the concentration between the plates continued to in- 
crease during the next 48 hours, on account of diffusion from the 
pores of the plates. After a discharge, the concentration in the pores 
of the plates is much lower than between the plates, after a charge 
much greater. From a series of experiments with a battery, he esti- 
mates that while the specific gravity of the acid between the plates 
after a charge was 1.200, its value was 1.275 in the pores of the plates, 
which js a specific gravity considerably higher than that used in prac- 
tice for filling a battery, the specific gravity in practice varying be- 
tween 1.142 and 1.220. The concentration of the acid is of great im- 
portance for the working of a battery. He has made experiments 
with five portable batteries of the same type, but filled with acid of 
different concentrations varying between 26.5 and 12 degs. Baume. 
The results are given in diagrams. The average charging voltage, 
and the average discharge voltage, are greater for greater concentra- 
tion. The curves show that with increasing concentration the aver- 
age charging voltage increases a little more than the average dis- 
charge voltage, hence the efficiency is slightly worse for higher than 
for lower concentrations, but he thinks that this is of no great im- 
portance. The ampere-hour capacity is considerably greater for 
higher acid concentration than for lower ones. With acid of 27, 23 
and 16 degs. B. he got 33, 26, 20 ampere-hours, respectively, so that 
the capacity with acid of 27 degs. B. is larger by 25 per cent than 
with acid of 23 degs. B., and almost the same difference exist between 
the capacities at 23 and 16 degs. B. The ampere-hour and watt-hour 
efficiencies are slightly more for higher concentrations, but the 
greatest differences are not more than 1.4 per cent for the ampere- 
hour efficiency and 1.7 per cent for the watt-hour efficiency. From 
tests made “during a longer period with a large number of portable 
accumulators,” he found that the durability of positive grid plates 
working in acid of 30 degs. B. was 92 to 94 per cent of those work- 
ing in acid of 23 degs., while the negative plates showed no differ- 
ence at all. He emphasizes that these tests were made only with 
portable accumulators which have in general a relatively short life, 
so that his conclusions are not valid for stationary batteries. He 
concludes that for portable batteries, acid of that concentration 
should be used which corresponds to the maximum of conductivity 
(31 degs. B.).—Centrulblatt f. Accum., June 15. 


Commercial Aluminum Zinc Alloys—J. W. Ricuarps.—No al- 
loys containing more zinc than aluminum have any specially valua- 
ble mechanical properties, even the alloys of equal parts of both. 
The alloy “Al-2, Zn-1” reaches a tensile strength of 40,000. Ibs. per 
square inch, melts at 425 degs. C., does not easily oxidize, and takes 
a fine finish. It closely resembles a high carbon steel in character, 
and is the hardest and strongest of the Al-Zn series. Its specific 
gravity is 3.8. A contraction of 17 per cent takes place during the 
alloying. The alloy “Al-3, Zn-1” is the most generally useful of the 
series. It is softer than the last, tensile strength 35,000. It is not 
malleable, but nevertheless is not brittle, it will bend before break- 
ing, hence castings may be straightened out. Specific gravity 3.4, 
contraction 14 per cent, good castings are yielded. When made from 
pure metals it is equal to the finest brass in the lathe and under the 
drill and file. Its color is equal to that of aluminum. It is used for 
scale beams, astronomical instruments, light machine parts, etc. Be- 
low 25 per cent zine the strengths of the alloys decrease rapidly. 
The 15 per cent alloy can be rolled and drawn; tensile strength, 22,- 
330 Ibs. per square inch—The Aluminum World, May; abstracted 
in The Elec. Chem and Met., June. 


New Metallic Borides—Tucker and Moopy.—Descriptions of four 
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new borides, those of zirconium, chromium, tungsten and mclyb- 
denum. They were prepared by heating the metals with borax in 
the electric furnace with a current of 200 to 275 amperes. They are 
all hard crystalline bodies, of high specific gravity, and not easily 
attacked by acid. The authors were unable to produce borides of 
copper and bismuth in a similar way.—Proc. Chem. Soc’y, v. 17, 120; 
abstracted in The Elec.-Chem. and Met., June. 

Cold Precipitation from Potassium Cyanide Solutions.—Jory.—A 
communication in which he says that the Siemens & Halske process 
is less effective than it ought to be for the reason that “it follows in 
a great measure after the zinc-precipitation method, there being 
the same condition of flow, nearly the same time consumed in the 
precipitation, and somewhat of the same difficulty and expense at- 
tending the reduction and refining of the product attending the two 
methods.” He suggests improvements, but his arguments are not 
clear. He suggests using smaller electrodes, nearer together, and 
copper cathodes.—Eng. and Min. Jour., June 22. 

REFERENCE. 

Electric Furnace—Dterrensacu.—A brief article on a process for 
the treatment of sulphuretted ores and mining products, in the elec- 
tric furnace—La Revue des Prod. Chim.; Sc. Am. Sup., June 29. 





UNITS, MEASUREMENTS AND INSTRUMENTS. 


Copper Voltameter.—Sueparp.—A paper in which he describes ex- 
periments with a new solution for the copper voltameter. He at- 
tempted the use of a neutral solution of the sulphate, with the aim 
of increasing the allowable current density. The solution was pre- 
pared as follows: A saturated solution of copper sulphate was boiled 
for a short time to expel the air and then kept at 100 degs. C. for 
about an hour in contact with metallic copper, in order to neutralize 
the solution. The density was then about 1.20.. A very small amount 
of chloride of ammonium was added, about .o5 of 1 per cent. He 
obtained the following results with this solution. The weight of 
copper deposited is practically independent of the temperature be- 
tween 20 and 40 degs. C. The results are independent of the current 
density for densities up to 0.07 amperes per square centimetere. The 
solution may be used a large number of times. The solution may be 
used with a current density two or three times as great as that per- 
missible with others commonly in use, so that to measure a given 
current a considerably smaller voltameter may be used than with 
the older solutions. Current-measuring instruments may be cali- 
brated by its means with an error of only about one-tenth of one 
per cent—Am. Jour. of Sc., July. 

Voltmeter and Ammeter.—An illustrated description of the Atkin- 
son dead-beat ammeters and voltmeters. In principle they act some- 
what like a hydrometer, the suction of a solenoid taking the place 
of variable weights in a scale pan. The hydrometer floats in a sealed 
tube, filled with a saturated solution of a certain salt which has a 
constant density at all temperatures. A few crystals are added in 
order to always have the solution saturated. Up to the middle of 
the hydrometer is placed a thin iron wire which is acted upon by a 
solenoid placed higher up the tube. The chief claims are that the 
instruments are very cheap and dead-beat.—Lightning, June 13; 
Lond. Elec. Eng., June 14. 

Insulation Overlap Test.——Betts.—An illustrated description of 
an improved method of applying the insulation overlap test. The 
first observer takes a reading at a prearranged moment, their clocks 
being previously synchronized, then leaves his end of the cable in- 
sualted, instead of allowing it to earth and discharge, so that the 
second observer shall be able to obtain a reading almost immediately 
afterwards. The two results thus obtained form a distinctly calcul- 
able set, and similar sets can be obtained as often as desirable — 
Lond. Elec. Rev., June 21. 

REFERENCES. 


Mirror Galvanometer.—CarRMAN.—An illustrated description of 
the details of construction of an imexpensive, but sensitive mirror 
galvanometer.—Lond. Elec. Rev., June 14. 

Culculating the Distance of a Break in a Submarine Cable.—Jona. 
—Kennelly’s methods, and those derived from it, involve rather tire- 
some calculations. He has worked out, together with Pirelli, a 
graphical method for simplifying these calculations. This is de- 


scribed and tables which save calculations are given.—Lond. Elec., 


June 21. 
Meter Testing.—SmitTH.—An article in which he gives some notes 
on the testing of an integrating wattmeter—Lond. Elec. Rev., 


June 21. 
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TELEGRAPHY, TELEPHONY AND SIGNALS. 

Wireless Telegraphy—Braun.—An illustrated article in which 
he describes some of the possible forms in which his system of wire- 
less telegraphy (described in the Digest, April 6) can be operated. 
He first discusses “inductive excitation,” in which the transmitter is 
excited by induction. In general the transmitter is not earthed, 
which has the advantage that it does not disturb telephone stations 
in the neighborhood. He then treats of “direct excitation,” in which 
the transmitter is excited directly from the condenser, for instance, 
in the following arrangement: The lower end of the vertical wire 
forms one pole of the spark-gap and is connected through a choking 
coil and the condenser, to the other pole of the spark-gap. He pre- 
fers this arrangement to that of Slaby. He also discusses several 
possible forms of the transmitter itself.—Elek. Zeit., June 6. 


MISCELLANEOUS. 
REFERENCES. 

Mexico.—A.rarco.—An article on the prospects for young engi- 
neers in Mexico. He thinks the chances are good, and gives some ad- 
vices.—Technograph; Lond. Elec. Rev., June 14. 

British Manufacturing Plant.—An illustrated description of the 
plant of Elliott Bros. at Lewisham, makers of instruments, telegraph 
apparatus, etc—Lond. Elec. Rev., June 14. 

Glasgow E-xhibition—The first part of a description of the steam 
electric generating plant at the Glasgow  exhibition.—Eng’ing, 
June 14. 





New Books. 





The Proceedings of the Sixth Annual Convention of the Ohio 


Electric Light Association, held at the Boody House, Toledo, Obio, ; 


Aug. 14, 15, 16, 1900, have been issued in the form of a 150-page, 
cloth-bound volume. The character of most of the papers is such as 
to make them well worthy to be placed in permanent form for the 
benefit of the members of the association. A paper on “Transform- 
ers,” by Mr. J. S. Peck, of the Westinghouse Company, is particularly 
notable, giving, as it does, information of direct value to central sta- 
tion men on the selection and practical working of transformers. A 
discussion on “Arc Lighting by Alternating-Current Arc Lamps” is 
the subject of a paper by Mr. H. W. Hillman. Mr. W. F. White con- 
siders at length the question of “Electricity vs. Gas for Street Light- 
ing,” and the paper contains much of value to central station men con- 
fronted with competition from gas in street lighting. Other papers 
and discussions are on “Hot Water Heating from Central Stations,” 
“Induction Integrating Wattmeters,” “The Operation of a Combined 
Lighting and Power Plant,” “The Choice of Periodicity in Alternat- 
ing-Current Apparatus,” and “The Desirability of Using Storage 
Batteries in Stations of Medium Size.” 
BOOKS RECEIVED. 

THE “ENGINEERING” AND ELectric Traction PockeTsook. By 
Philip Dawson. New York: John Wiley & Sons. Second edition, 
revised and enlarged. 1305 pages, illustrated. Price, $4. 

ELEKTROMOTOREN FUR WECHSELSTROM UND DreHstrom.— By Pro- 
fessor G. Roessler. Berlin: Julius Springer. 230 pages, 89 figures. 
Price, 7 marks. 





New ‘Trolley’? Express Delivery System in Manhattan. 





Note was made recently in these pages of the interesting and im- 
portant step for the reorganization of the express delivery system 
undertaken in New York City by the Metropolitan Street Railway 
Company and the New York Electric Vehicle Transportation Com- 
pany, which are closely allied by joint proprietary control. We are 
now able to furnish some supplementary details and to illustrate 
the cars used over the metropolitan tracks for the new work by the 
“Metropolitan Express Company,” of which it is understood that 
President Sanderson, of the Vehicle Transportation Company, is to 
be president. : 

The Metropolitan Express Company bought out the Century Ex- 
press Company, which did considerable delivery work for large and 
small business houses, and whose general manager, Mr. G. W. Slin- 
gerand, will retain the same position in the new concern. At present 
but two or three delivering and receiving stations have been estab- 
lished, but others are expected to be put in service in rapid succession, 
and before long the residents of Manhattan and the Bronx will have 
at their disposal a most efficient means of rapidly transporting in- 
dividual baggage, as well as receiving deliveries from business houses 
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with the greatest expedition. Deliveries,are at present made by 
means of the wagons of the old Century Express Company, aided 
by some of the automobile emergency wagons of the New York Elec- 
tric Vehicle Transportation Company, which is rapidly changing 
over its livery automobile batteries to the new Exide cell of the 
Electric Storage Battery Company. The old heavier chloride cells 
will probably be installed upon heavy automobile trucks, which will 
be able to transport such merchandise as does not need the greatest 
speed in delivery from the sub-stations to destination. Many details 
of this nature are being carefully planned and elaborated in execu- 
tion. 

The trolley express car herewith shown is one of those remod- 
elled from the mail cars formerly used between the Post Office and 
the Grand Central depot. Little change has been made in the gen- 
eral appearance. The side doors, which were near the end, have 
been moved to the middle, it being intended to keep the central por- 
tion of the interior space clear of packages whenever possible. The 
body is 20 ft. long x 7 ft. wide, inside measurement, its capacity being 
more than three times the capacity of an ordinary express wagon of 
the largest type. The car is strongly made, the sills being braced 
with angle iron, and having had new bumpers and dashers added 
when being reconstructed. It is so high that it was found impossible 
to place the trolley board on top of the monitor roof. It has, there- 
fore, been placed on the inside, giving the car a neat appearance on 
the outside. The trolley pole is used only on the suburban Union 
Railway lines. The ordinary -plow construction has been modified 
to facilitate rapid change from underground to overhead. Ordi- 





ELECTRIC EXPRESS CAR. 


narily, the plow is attached to two sleeves, which slide upon trans- 
verse bars placed under the car, a little more than the length of the 
plow apart. On the new express cars instead of the plow being thus 
attached directly, it is attached to sleeves which slide on two up- 
rights fixed to the sleeves carried by the transverse rods. When the 
plow is in position in the slot, therefore, its ability to move from 
side to side is unimpaired, but if it be desired to lift it out of the 
slot at one of the hatches provided for the purpose, this can be 
readily done by sliding it up on the vertical rods. A handle is pro- 
vided at the top of the plow, into which a hook can be inserted for 
lifting it out of the slot. A trap door placed in the car floor renders 
the parts accessible. Suitable catches are provided, which insure 
the holding of the plow in both lower and upper positions. A double 
throw switch is placed on one of the platforms, which enables the 
motorman to connect his car equipment to either the overhead or 
underground leading-in wires, but he can not connect to both, so 
that when, for example, the car is running on the overhead trolley 
system, it is impossible to have the plow alive. 

The circuit breakers are under the car. The trucks are Peckham, 
as before, and have been fitted with two G. E.-1000 motors. <A con- 
troller is placed at each end of the car, so that the car can run in 
either direction. The cars are lighted by electricity, and as they are 
painted in light blue on the interior, there is plenty of chance for the 
express clerks to distinguish the destination of the various parcels 
at night, as well as in the daytime. The windows of the cars are 
covered with iron bars to prevent accidents from the heavy packages 
on the inside, as well as tampering with the contents of the car from 
the outside, and the doors are provided with ingenious hooks, which 
securely fasten them when closed or when open a short distance for 
ventilation. The main tint in which the cars are painted is a deep 
orange yellow, with brown trimmings. They will be run without 
fenders, like others on the Metropolitan system. 
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A Pay Telephone. the supporting member Y, and it passes into a coin box. Should it 
happen, however, that the person desired could not be reached the 
A patent was issued June 4 to Charles E. Egan, of Durham, N. C., user will be so informed by the central station attendant, who will 
a which describes a simple and efficient means whereby a coin intro- 
: duced into a pay telephone station may be returned to the depositor 
if a call is not answered, the return of the coin being under the con- c——''_ ¥——-_—"~ 
trol of the central office and the user of the telephone. Two types 
of the pay telephone are shown in Figs. 1, 2, 3 and 4, and Fig. 5 
4 gives a diagrammatic representation of the circuits. 

Referring to Fig. 5, when the receiver is lifted from the hook the 





a telephone circuit shown in dotted lines is completed through the oct 

q spring contact plates 11 and 12. Normally the generator circuit is se 
4 open and is closed by the deposit of 
the coin therein as, indicated in 

a 
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FIGS. I AND 2.—PAY TELEPHONE. FIG. 5.—DIAGRAM OF CONNECTIONS. 


the diagram. The coin is held in this position by a plunger. After then close the contact J of a control circuit closer. At the same 
the generator has been operated and the central office thereby called time the user operates the contact closer h, thereby energizing the 
the user of the telephone takes the magnet a, which causes the withdrawal of the supporting finger 
receiver from the hook, and in so from the coin, which latter then passes through a coinway to the 
doing brings a spring into action outside of the case. 

which withdraws the plunger from 
the coinway and permits the coin Peru Porcelain at Pan-American. 
to drop down and rest on a 











The Peru Electric Manufacturing Company has a complete dis- 
play of its porcelain products for electrical uses at its Pan-American 
booth in Electricity Building. This booth is in charge of F. J. 
Setelle. The goods are arranged on boards at the back and sides of 
the space for easy examination. On the back are various forms of 
fuse blocks and the company’s 30,000-volt porcelain insulators. The 





PORCELAIN EXHIBIT. 


FIGS. 3 AND 4.—PAY TELEPHONE. 
finger, Y. If the central office can obtain the person desired by sides are occupied with “Pemco” rosettes, sockets and knob insula- 
the user, the main line circuit is closed in the usual manner. After tors arranged for decorative effect. This company makes porcelain 
the conversation is terminated the user hangs the receiver on the for resistance and heating coil cores and, in fact, for almost every- 
hook and in so doing causes a plunger to knock the coin off from _ thing that can be conceived of in regard to electrical purposes. 
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THE WEEK IN WALL STREET.—Money on call closed nom- 
inal and unquoted. During the week call loans were made at prices 
varying between 6 to 10 per cent. Time money is quoted at 4 per 
cent for all maturities. Mercantile paper was plentiful, being quoted 
at 4 per cent for 60 days and go days’ endorsed bills receivable ; 4@4% 
for choice four to six months’ single names, and 5@5'% for others. 
In the stock market there were only three working days last week, 
the exchange being closed on Thursday, Friday and Saturday. Dur- 
ing the business days the market was very narrow, due to the torrid 
weather and the consequent lack of outside interest. Transactions 
were on a very limited scale. Notwithstanding the depressing in- 
fluences, the market maintained a fairly steady tone The only 
feature was the United States Steel stocks, which broke moderately 
after the declaration of the dividend of 1% per cent on preferred and 
I per cent on common. In the traction group, Brooklyn Rapid Tran- 
sit was the most conspicuous, on the strength of continued favorable 
reports bearing principally upon the increase in the company’s earn- 
ings. The stock, however, closed with a net loss of % point as com- 
pared with the closing price of last week. Losses are recorded in 
all other traction and electric stocks. The net losses and number 
of shares sold in these two classes of securities during the three days 
of business were as follows: General Elec. 2, sales 1375 shares; Met. 
St. Ry. 114, sales 2626; Western Union 114, sales 2660. The market 
for outside securities was featureless and generally weak. Several 
declines are recorded, which can be easily accounted for by the gen- 
eral listlessness of the market due to the hot wef&ther, holidays, etc. 
Following are the closing quotations : 


NEW YORK. 


June 29. July 6. June 29. July 6. 


General Electric......... 267 265 Electric Vehicle......... 9 9 
Brooklyn Rapid Transit... 8234 82% Electric Vehicle, pfd..... 17 15 
Metropolitan Street Ry...174% 173% General Carriage........ 2 2 
American Tel. & Cable... — — Illinois Elec. Veh. Tran.. % - 
Western Union Tel...... 93% 92% Hudson River Tel....... 120 120 
American Dist. Tel...... 34 N. E. Elec. Veh. Tran.... 3 - 
Commercial Cable........184 — N. Y. Elec. Veh. Tran... 13% 13 
Electric DOR iiss devas 17 15 Tel. & Tel. Co. of Am... 4 4 
Electric Boat, pfd....... 47 44 Me; ks ee. Dh Ree ae Hee 173 170 
Electric Lead Reduc’n... 2% 2% 
BOSTON. 


June 29. July 6. June 29. July 6. 
= 50 


New England Telephone.*140 ao Erie Telephone......... 50 

Mexican Telephone...... 2% ~ General Electric, pfd.... — _- 
Westinghouse Electric...*70% 68 AM POs O SOs eis cee. vs 15 156% 
Westinghouse Elec., pfd..*8o0 *80 Boston Electric Light.... — — 


PHILADELPHIA. 


June 29. July 6. June 29. July 6. 
85 / ; 


Electric Storage Battery.. 77 Philadelphia Electric..... 3% 5% 
Elec. Storage Batt’y pfd.. 75 85 Pa. Electric Vehicle...... I I 
Elec. Co. of America..... 7% 6% Pa. Elec. Veh., pfd...... 1 I 
General Electric Auto.... — ~ pe 1 ere 42 42 
CHICAGO. 

June 29. July 6. : : June 29. July 6. 
Chicago Edison.......... 177 — Chicago Telep. Co...... *276 -- 
Chicago City Ry........ 205 Union Traction.......... 19 18% 
National Carbon......... 16 17 Union Traction, pfd..... 60 60 
National Carbon, pfd..... 86 87 Northwest Elev. com..... 47 —— 

* Asked. 


GENERAL ELECTRIC IN ENGLAND.—The London Express 
has the following interesting chat about the new G. E. deal in Eng- 
land: The organization of yet another English concern, as the Ex- 
press is able to announce to-day, consists in the acquisition by the 
General Electric Company, of New York, of which Mr. J. Pierpont 
Morgan is the principal stockholder, of a controlling interest in the 
jritish Thomson-Houston Company, Limited, through purchases of 
stock from the German and French shareholders. While the last- 
named company holds the exclusive rights in Great Britain for the 
Edison, Thomson-Houston and other patents and inventions of the 
General Electric Company, and has hitherto co-operated with that 
company, the financial control has been held on the Continent. The 
purchase of this controlling interest is most satisfactory to the British 
shareholders, in bringing the two companies into closer relations, and 
it is worth noting that, in the acquisition of the control, no purchases 
have been made from British shareholders. Few changes will be made 
in the personnel of the British Thomson-Houston Company’s staff 
or of its board, which, however, will be joined by Mr. C. A. Coffin, 
the president, and General Eugene Griffin, the first vice-president of 
the General Electric Company. Mr. W. J. Clark, the manager of the 


foreign department of the company, is already a member of the board 
This arrangement will give the Americans three 


and will remain. 


directors out of a total of thirteen. Messrs. Coffin, Griffin and Clark 
are at present in London. Mr. Clark has been here for two years, 
working to bring about the present consummation, and Messrs. Mor- 
gan, Coffin and Griffin have taken an active part in the final negotia- 
tions. It is now, arranged that Mr. Clark will remain in England 
permanently. General Griffin will also be here for several months, 
and President Coffin intends to make frequent visits to assist his col- 
leagues. The works of the British Thomson-Houston Company, 
which are now in process of construction at Rugby, will be rapidly 
pushed to completion, and it is probable that a portion of the large 
amount of material which the American company is now furnishing 
from its works in the United States for the Colonial trade will here- 
after be produced at Rugby. It is understood also that such addi- 
tional capital as is required for the extension of the business will be 


furnished by the American company.” 


ELECTRIC VEHICLE TRANSPORTATION.—In the suit de- 
cided in its favor last week, as to the assessment of $10 with which 
to extend, the New York Electric. Vehicle Transportation Company 
made a very interesting statement. Its representatives stated that 
only 235,000 shares had been issued bringing $2,355,100, and of this 
$2,192,491.41 had been spent for the original plant. This included 
cabs and batteries. Since the starting in business the company had 
purchased new vehicles and built a new central station and three 
sub-stations costing $400,000 and had purchased a station in Buffalo. 
The purchase of the Fifth Avenué Coach Company had cost $496,000 
and $100,000 more had been spent to secure exclusive rights for their 
vehicles and patents itt this State. The reason why the company had 
not had any profits yet, the lawyers said, was because the supply of 
their vehicles was unequal to the demand and also because they had 
to depend on an old-style battery since superseded by one of greater 
mileage. Most of the money to be raised was intended for equipping 
the Fifth Avenue stage line with electric stages and maintaining 
eighteen miles of new stage routes in the city, exclusive franchises 
for which had already been procured. These would include a line 
up Fifth avenue from Eighty-ninth street to 135th street, and one 
from Fifth avenue through Fifty-ninth street to Broadway, thence 
up Broadway to Seventy-second street, through that street and up 
the Riverside drive to 135th street. Also one through East Seventy- 
second street. Considerable money was also needed for the new sys- 
tem of baggage delivery, started in connection with the Metropolitan 
Street Railway to be devoted to acquiring baggage stations and 
vehicles. 


NORTH AMERICAN COMPANY.—Edward Q. Queasbey, 
Charles A. Spofford, and J. P. de la Mar were re-elected directors 
of the North American Company recently, and Silas W. Burt was 
chosen to succeed J. Hobart Herrick. President C. W. Wetmore, 
in his annual report to stockholders, said that on February 1 the 
company sold practically all of its -holdings of the preferred stock 
of the Milwaukee Electric Railway and Light Company, and now 
owns practically all of the common stock of that company. During 
the year the company has also purchased electric and gas light 
properties in Covington, Newport, Dayton, and Bellevue, Ky., and 
has united the ownership of these companies in the new corporation 
called the Union Light, Heat and Power Company, a majority of 
whose capital stock is owned by the North American Company. 
The treasurer's report shows assets of $13,799,430, including $547,- 
328 in cash. 


GLASS AND BRASS DEAL OFF.—A special dispatch from 
Pittsburg, Pa., of June 27 says: The attempt to combine the con- 
cerns manufacturing glass and brass lamps has proved a complete 
failure, and the concern with a capital of $12,000,000 that was to be 
has gone glimmering. It was intended to include such big concerns 
as the Consolidated Lamp and Brass Company, Pittsburg Brass Com- 
pany, Klopp Glass and Lamp Company, Dithridge & Co., and sev- 
eral smaller concerns in Pittsburg; Byesville Glass Company, Byes- 
ville, O.; Marietta Glass Company, Marietta, O.; and several in the 
West and one or two in the East. A. S. Brudewald, of the Byesville 
Company, was the promoter. The scheme ‘failed because the big 
Pittsburg companies mentioned refused to enter the proposed trust. 


CHICAGO EDISON.—The American Gas Light Journal recently 
had the following: “There can be no reasonable doubt that the pre- 
liminaries in respect of the absorption of the Chicago Edison Com- 
pany by the Peoples’ Gas Light & Coke Company, of Chicago, have 
been arranged.” When this was brought to the notice of a well- 
known leading official of the Chicago Edison he remarked rather 
cynically: “It is quite apparent that the American Gas Light Journal 
has sources of information with relation to the affairs of the Chicago 
Edison Company that are unfortunately not open to its own officers.” 
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BALTIMORE CONSOLIDATION.—It is stated from Baltimore 
that brokers have quietly been buying up Consolidated Gas Company 
stock, with a view of developing the deal for the amalgamation of 
the United Railways and Electric Company, the United Electric 
Light and Power Company and the Consolidated Gas Company. 
This would place all the city and suburban railways and the gas and 
electric lighting and heating under one management. In connection 
with this scheme is the proposed utilization of the water power of 
the Susquehanna River at Conowingo. There is an impression in 
financial circles that the Alexander Brown and Maryland Trust in- 
terests, which have lately become prominent in the United Railways, 
are absorbing gas stock. With such a premise there is recalled the 
situation in Pittsburg, where the same interests merged gas, electric 
light and street railway property into the Philadelphia Traction Com- 


pany. 


DIVIDENDS.—The Montville, Mass., Street Railway Company 
has declared a regular semi-annual dividend of 3 per cent. The New 
London, Conn., Street Railway Company has declared a regular semi- 
annual dividend of 2 per cent. The Norwich, Conn., Street Railway 
Company has declared a regular semi-annual dividend of 2 per cent. 
Directors of the Allis Chalmers Company have declared a dividend 
of 134 per cent on the preferred stock. The directors of the West- 
inghouse Machine Company, in Pittsburg, have declared the regular 
quarterly dividends of 1%4 per cent of the common and preferred 
stocks, payable June 1o. 


SAN FRANCISCO CONSOLIDATION.—It is stated that an 
Eastern syndicate has made a first payment of $20,000 for an option 
for the properties of the Equitable Gas Light and the Central Light 
and Power companies of San Francisco, which are closely allied cor- 
porations. The deal may involve more than $1,000,000. The syndi- 
cate is represented by William G. Payne, president of the Newport 
(Va.) Gas Company. He is quoted as saying that the buyers of the 
Central and Equitable are prepared to enlarge the plant and extend 
the territory, and, if necessary, to carry on a prolonged fight to ob- 
tain complete control of the local light and power situation. 


LANCASTER, PA., CONSOLIDATION.2-A dispatch from 
Lancaster, Pa., says that the Lancaster County Railway & Light Com- 
pany has taken possession of the Conestoga Traction Company, the 
Lancaster Gas Light & Fuel Company and the Edison Electric II- 
luminating Company—the three concerns representing the entire trol- 
ley and electric light interests in the county, and valued at about 
$10,000,000. The organization of the three original companies will 
be maintained. The new company has filed a mortgage to secure 
$1,000,000 of bonds at par. 


TRACTION AND LIGHT IN MEXICO.—A Pittsburg syndi- 
cate headed by Messrs. Barnsdall, Davis and Buchhelt, of the Buch- 
helt Oil Company, has secured for $500,000 all the street car lines, 
electric light and power plants and gas works in El Paso, Texas, 
and Juarez, Mexico. In addition to the half million paid in cash for 
the franchises and property, the syndicate will invest $300,000 in 
improvements. In Juarez the street railway, now run by mules, will 
become electric. 


TELEPHONE CONSOLIDATION.—Fifteen independent tele 
phone companies of Northern Indiana are preparing to consolidate 
under one financial management, though each is to retain its local in- 
dividuality with its local board of directors. The object is to be in 
better position to issue bonds and otherwise finance the united 
properties. 


TO INCREASE EMERSON STOCK.—A meeting of the stock- 
holders of the Emerson Electric Manufacturing Company, of St. 
Louis, has been called for September 4, 1901, to vote on a proposition 
to increase the capital stock from $75,000 to $300,000. 


NEW ORLEANS CONSOLIDATION.—The Carrollton Street 
Car Company, the Edison Electric Company and the Merchants’ 
Electric Light Company have consolidated with combined capital of 
$7,500,000. 


C tellige 
ommercial Intellig 
THE WEEK IN TRADE.—During the past week industrial ac- 
tivity in many cities was practically suspended, due to the hot weather, 
holidays and stock-taking. In the retail trade there was good busi- 
ness, however, and the check to trade at wholesale has been largely 
a postponement rather than elimination of business. Strikes and the 


weather have been unsettling features in the iron and steel trade. 
New business in these lines is reported to be of good volume for 


nce. 
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this season of the year. Just how much idleness there is among the 
iron workers due to strikes is hard to estimate, for the reason that 
shutdowns of iron and steel mills for repairs are necessary and the 
usual thing at this period of the year. There is a better tone to the 
reports coming from the South, and a number of strikes in the Bir- 
mingham district have been settled. In the metal markets, copper 
remains unchanged, but there were rumors of price-cutting in some 
quarters. Lake is quoted at 17c. and electrolytic and casting copper 
16%c. Lead is unchanged, the quotation of the American Smelting 
& Refining Co. being at 4.37!4c. for desilverized at New York. Brad- 
street’s reports the number of failures during the week at 145, against 
196 the week previous, and 146 the corresponding week last year. 
Railroad earnings this year, according to Dun’s Review, are the larg- 
est ever reported. -Gross earnings of all roads in the United States 
reporting for the year to date are $611,687,981, a gain of 10.4 per cent 
over last year and 28.2 per cent over 1899. The increase is very well 
distributed, though anthracite coal roads and Southwestern report 
a very large increase in earnings, and all others a considerable gain, 
except some eastern, including mainly the New England roads for 
the first quarter, where the increase is small. Even grangers report 
a gain of 5.1 per cent, though grain tonnage this year has been very 
light. 


EXPORTS OF ELECTRICAL MATERIAL.—The following 
were the exports of electrical material from the port of New York 
for the week ended, June 26, 1901: Antwerp—z2 cases electrical 
machinery, $200. Argentine Republic—1 case electrical material, 
$47 ; 1 case electrical machinery, $111. Amsterdam—1 box electrical 
material, $15. Annam—18 packages electrical material, $1,030. Bris- 
tol—8 cases electrical machinery, $4,000. Brussels—8 packages elec- 
trical material, $250. Brazil—75 packages electrical material, $4,186. 
Bremen—1 package electrical material, $40. British Possessions in 
Africa—88 packages electrical material, $3,778. Barcelona—2g9 cases 
electrical material, $7,000. British Australia—62 packages electrical 
machinery, $11,902; 12 packages electrical material, $5,806. British 
East Indies—22 packages electrical material, $3,153. British West 
Indies—2 cases electrical material, $35; 1 case electrical material, 
$16. Christiania—1 package electrical material, $8. China—3 cases 
electrical material, $38. Cuba—1o1 packages electrical material, 
$3,399. Central America—72 packages electrical material, $1,043. 
Ecuador—145 cases electrical material, $3,133. Florence—3 cases 
electrical material, $50. Glasgow—23 packages electrical machinery, 
$3,708; 1 package electrical material, $32. Hamburg—3 packages 
electrical machinery, $340; 33 cases electrical material, $4,778. Hong 
Kong—1 case electrical material, $50. Helsingborg—s cases electri- 
cal material, $90. Hayti—31 packages electrical material, $282. 
Havre—4 cases auto vehicles, $2,880; 22 cases electrical material, 
$1,672. Japan—8& packages electrical machinerey, $704; 47 packages 
electrical material, $7,573. London—r121 packages electrical ma- 
chinery, $15,384; 145 packages electrical material, $7,857. Leicester 
—2 cases electrical material, $190. Liverpool—s5 packages electrical 
machinery, $1,546; 35 packages electrical material, $2,067. Milan— 
56 cases electrical material, $1,698. Mexico—82 packages electrical 
material, $1,294. Manchesfer—t1 case electrical material, $347. New 
Zealand—z2 packages electrical material, $186; 37 packages electrical 
machinery, $3,500. New Foundland—7° packages electrical material, 
$355; 6 cases electrical material, $178. Peru—168 cases electrical ma- 
terial, $0,727. Patras—77 cases electrical material, $7,831. Philip- 
pines—43 packages electrical material, $1,578. Siam—263 packages 
electrical material, $21,134. San Domingo—554 cases electrical ma- 
terial, $3,903. Southampton—16 cases electrical machinery, $2,000. 
Suez—1 package electrical material, $10. U. S. Colombia— 41 cases 
electrical material, $385. Venezuela—181 cases electrical material, 
$1,080. The following were the exports of electrical materials 
for the week ended July 3: Antwerp—28 packages electrical mate- 
rial, $2,290; 50 packages electrical machinery, $1,575. Argentine Re- 
public—157 packages electrical material, $5,201; 1 motor carriage, 
$850. Amsterdam—13 cases electrical machinery, $1,450. Barcelona 
—1I5 cases electrical material, $900. British West Indies—14 pack- 
ages electrical material, $299. Brazil—28 packages electrical mate- 
rial, $2,641. British East Indies—7 packages electrical material, 
$152. Bordeaux—z cases electrical motors, $50. British Guiana—19 
packages electrical material, $241. British Australia—o cases electri- 
cal material, $267. Central America—22 packages electrical material, 
$820. Cuba—7 cases electrical machinery, $1,038; 126 cases electri- 
cal material, $6,536. Chili—68 packages electrical material, $883. 
Genoa—2 cases ‘electrical machinery, $366. Glasgow—16 packages 
electrical material, $637. Hamburg—17 cases electrical machinery, 
$6,375; 56 cases electrical material, $919. Havre—3 cases electrical 
material, $1,155. Japan—8&s5 packages electrical material, $978. Liv- 
erpool—82 packages electrical machinery, $13,553; 66 cases electrical 
material, $3,023. London—571 packages electrical material, $13,285; 
66 cases electrical material, $8,861. Mexico—15 packages electrical 
material, $775; 8 packages electrical machinery, $120. Manchester— 
33 cases electrical machinery, $2,285. New Castle—30 packages elec- 
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trical machinery, $15,000; 1 case electrical material, $50; 10 cases 
motor machinery, $1,225. Peru—75 bundles telephone wire, $225; 
35 packages electrical material, $1,020. Rotterdam—1 case electrical 
machinery, $105. Southampton—17 packages electrical machinery, 
$1,341; 18 packages electrical material, $610. Sheffield—53 cases 
electrical material, $4,676. U. S. Colombia—8 packages electrical 
material, $281; 38 packages electrical machinery, $1,920. Vienna— 
9 packages electrical material, $203. Venezuela—4 packages electri- 
cal material, $64. 


DEMAND FOR FAN MOTORS.—The terrific heat of last week, 
which killed outright nearly 1000 persons last week in Greater New 
York, caused an enormous sudden demand for fan motors. The 
market was swept bare of them and the prices quoted for a short 
time ran up to $20. It is said that last year the manufacturers were 
a little over sanguine and had to carry forward part of their stock, so 
that this year, though making large quantities, they had kept gen- 
erally pretty close to indicated requirements. But it is not usual to 
get so hot a spell so early, and hence the shelves have been suddenly 
cleared and manufacturing has begun again to fill waiting orders. 
Inquiries made show a brisk call for all the standard and popular 
makes, such as Lundell, Diehl, Emerson, Austin, Bates, Falcon, Ful- 
ler, Towle, Sturtevant, General Electric, Western Electric, Rob- 
bins & Myers, Dayton, Hunter, Kendrick & Davis, Knapp, Paragon, 
Specialty, Colonial, Warren and many others. Some of the supply 
houses found themselves very short, and when able to fill orders had 
to work to the point of exhaustion. With regard to their own ex- 
perience, the Western Electric Co. send us the following typical item: 
“The Western Electric Company, Chicago, has had an exceedingly 
active trade in electric fans. The extreme hot weather coming 
earlier than usual has created a demand which has been unprecedent- 
ed. Last Wednesday it received a telegraphic order for 3000 fan 
motors to be shipped to New York by fast express. The order was 
received late in the afternoon, arrangements were made, and by I 
A. M. the next morning the four special cars engaged to carry the 
stock were loaded. The United States Express Company used 
thirty of its largest wagons to carry them from the Western Electric 
Company’s plant to the depot.” 


THE BULLOCK ELECTRIC MANUFACTURING COM- 
PANY, of Cincinnati, is, it is asserted, contemplating the construc- 
tion of a large plant in England, in which British capital will be in- 
terested. The project was first mooted during the recent visit to 
the United States of Edward Bergtheil and H. Wilson Young, of 
Bergtheil & Young, which concern acts as English representatives 
of the Bullock Company. Mr. George Bullock, president of the 
Cincinnati concern, sailed last week for England with a view to the 
selection of a suitable site for the proposed plant. It may be well to 
state that the Wagner Electric Company, of St. Louis, which, it will 
be recalled, has lately combined its sales department with that of 
the Bullock interests, will, not, according to present arrangement, be 
interested in the projected English works. Mr. Bullock will be ab- 
sent about a month, and while on the other side he expects to con- 
clude all the necessary arrangements pertaining to the British en- 
terprise. The Cincinnati works are about to be considerably en- 
larged, contracts being now pending for a new building and an ex- 
tension of one of those already standing on the site of the factory 
at Norwood. The new building will be a pattern storage shop, 125 
ft. by 60 ft. The brass foundry and pattern shop building as now used 
will be extended 30 ft. by 100 ft., and this wing will give more room 
for factory operations. The entire Bullock plant has been working 
both night and day for several months past. Mr. R. T. Lozier is rep- 
resenting the joint Bullock and Wagner interests in New York City. 


INTERNATIONAL STEAM PUMP.—The net profits of the 
International Steam Pump Company and constituent companies for 
the fiscal year ended March 31, 1901, according to the annual report, 
after deducting the expenses of the head office, were $1,772,631.80, 
out of which $778,000 was paid for dividends on the preferred stocks, 
leaving $994,631.80 of this year’s profits applicable to dividend on the 
common stock, in addition to $967,718.84 surplus carried forward 
from the profits of last year. There has been charged against the 
profits of the year the whole cost of patterns and drawings, whether 
for repairs or new patterns, an aggregate of $120,038.32, and no 
charge has been made to capital for the cost of any new patterns or 
drawings. A 4 per cent dividend on the outstanding common stock 
has been declared, amounting to $490,500, leaving a net surplus for 
the company and its constituent companies to be carried forward 
of $1,471,850, after deducting charges during the two years for re- 
serve for depreciation on plants and for patterns and drawings ag- 
gregating $532,881. A quarterly dividend of 1% per cent on the 
preferred has been declared, payable August 1. 


D. M. STEWARD MANUFACTURING COMPANY.—Unfor- 
tunate differences appear to have arisen in regard to the internal 
affairs of this well-known concern of insulation manufacturers at 
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Chattanooga, Tenn., and Mr. D. M. Steward has issued a personal 
circular asking that for the present, until matters are settled, all com- 
munications as to new business be addressed to him, as the old con- 
cern has been placed in the hands of a receiver, so that the differences 
may be settled. Mr. Steward says: “Within a stone’s throw from 
the plant of the D. M. Steward Manufacturing Company is the well- 
equipped modern factory of the State Line Manufacturing Company, 
owned by me, and which has been in steady successful operation for 
five years. In case the minority stockholders overbid me, it is my 
intention to extend and enlarge this plant, so as to embrace all the 
lines formerly. made by the D. M. Steward Manufacturing Com- 
pany. Associated with me will be Mr. R..B. Steward, former vice- 
president of the D. M. Steward Manufacturing Company; R. W. 
Gates, who was its secretary; the entire office force, superintendent, 
foremen and leading workmen. 


MAY MANUFACTURED EXPORTS.—There was a decrease 
in our exports of manufactured articles for May, 1901, as compared 
with May, 1900, of $735,449 in copper, $1,770,582 in iron and steel, 
and $122,243 in refined mineral oil. Yet the total exports of domes- 
tic manufactured articles in May, 1901, were only $1,234,494 less 
than in May, 1900. Some of the most significant gains were: Agri- 
cultural implements, $770,655; carriages, cars, etc., $255,340; clocks 
and watches, $59,344; manufactures of cotton, $281,427, of which 
$97,009 was to the Chinese Empire; electric and scientific instru- 
ments, $81,630; sole leather, $32,508; upper leather, $192,200; boots 
and shoes, $372,236; musical instruments, $170,219; cotton seed oil, 
$368,306; paper, $101,595; soap, $25,193; manufactures of tobacco, 
$10,405; manufactures of wool, $44,363. The total exports of arti- 
cles of domestic manufacture in May, 1901, were $39,225,873, being 
32.32 per cent of the total domestic exports, comparing with $40,- 
460,367, in May, 1900, which was 36.36 per cent of the total. The 
exports of manufactures in May, 1901, were $4,809,599 greater than 
in April of this year. This indicates a steadily growing trade. The 
falling off in exports of iron and steel is due to dull trade in Europe 
and a very active home demand. 


THE C & C ELECTRIC COMPANY, of this city, though report- 
ing a falling off temporarily in export business, state that their do- 
mestic trade on the contrary is very brisk. The many recent con- 
tracts secured include one for two 125-kw generators to be direct 
connected to engines manufactured by Russell & Co., of Massillon, 
Ohio. This machinery is intended to be installed in the central sta- 
tion of the Merchants’ Electric Light & Power Company, of York, 
Pa. A 35-hp series parallel equipment has been requisitioned for by 
the Peoria (Ill.) Star, and another order lately obtained is for a 75- 
kw generator, which will be installed for power and lighting pur- 
poses in the works of the Exeter Machine Company at Pittston, Pa. 


THE MERIAM-ABBOTT COMPANY, of Cleveland, has been 
incorporated with $50,000 capital stock by F. E. Abbott, Edward B. 
Meriam, J. B. Meriam, Walter S. Root and F. P. Root. The com- 
pany will manufacture electric motors and gasolene engines, and will 
make a specialty of a charging plant for storage batteries. The 
plant, which is designed for the home use of owners of electric vehi- 
cles, was described in the ELecrricaL Woritp AND ENGINEER some 
months ago. Work has been started on a factory building on East 
Prospect street, Cleveland, and the output will be placed on the mar- 
ket as soon as possible. ~ 


LAMP TESTING BUREAU.—This bureau, organized and main- 
tained under the auspices of the Association of Edison Illuminating 
Companies, has removed its office-and laboratories from Harrison, 
N. J., to 14 Jay Street, New York City. The testing laboratory at 
Harrison will be devoted to the selection and testing of Edison 
lamps. The New York quarters will be the business office of the 
“company,” and the laboratory ‘where all the checking, calibration 
and fine technical work of the company will be done. Mr. John W. 
Lieb, Jr., is president and Mr. Wilson S. Howell secretary and test 
officer. 


THE STERLING ELECTRICAL MANUFACTURING COM- 
PANY, which was recently organized at Warren, O., has received 
propositions from the Boards of Trade at Lorain and Niles, O., and 
Jamestown, N. Y., relative to a location for its plant. The company 
has not yet decided on a site, but it is believed the plant will be 
located in Warren. The company has been incorporated with $50,000 
capital stock by W. A. Smith, F. B. Wadsworth, C. G. Dennison, G. C. 
Webster and F. A. Milliken. It will manufacture incandescent 
lamps, meters and other electrical appliances. 


BALL ENGINE SALES.—A 1o00-hp Ball automatic engine, built 
by the Ball Engine Co., Erie, Pa., is being installed in the electric 
plant of the city of Attica, Ind. The Cleveland Cap Screw Co., 
Cleveland, O., has purchased from the Ball Engine Co. a 500-hp 
automatic engine for electric welding. 
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DUBLIN, GA.—A franchise has been granted to the Southern Bell Telephone 
Company for an exchange in Dublin. 

INDIANAPOLIS, IND.—The Blue Top Telephone Company, of Park and 
Clay Counties, has been incorporated. 

CHICAGO, ILL.—The Jackson County Telephone Company, of Elkville, has 
been incorporated; capital stock, $2,450; incorporators, Chester Schwartz, John 
D. Hays and C. M, Thornton. 

CHICAGO, ILL.—The Country Home Telephone Company, of Chicago, has 
been incorporated. Capital stock, $100,000. Incorporators: Albert A. Petter- 
son, Edwin T. Manzer and W. E. Lombard. 

INDIANAPOLIS, IND.—The Lynn local telephone company, of: Lynn, has 
been incorporated; capital stock, $2,400. Directors: W. E. Hinshaw, J. S. 
Blair, Daniel Hecker and William Halliday. 

INDIANAPOLIS, IND.—Recent electrical storms throughout Indiana greatly 
damaged the telephone systems and temporarily put them out of use at many 
places. At Greenfield eighteen of the twenty-one toll stations were cut off and 
over two hundred telephones in the city were burned out. At Orleans the light- 
ning burned out 104 telephones belonging to the Hoosier Telephone Company. 

PERU, IND.—The Central Union Telephone Company has filed a petition 
in the United States Court praying for temporary injunction to restrain this city 
from removing the company’s poles from one of the principal streets of the 
city. The Council passed an ordinance ordering the Central Union Company 
to remove its poles, and in case of failure requested the superintendent of streets 
to do so. 

INDIANAPOLIS, IND.—Two hundred and fifty rooms in the Denison Hotel, 
this city, will soon be supplied with local and long-distance telephones, a con- 
tract having been awarded for them. An exchange will be established in the 
hotel office, and there will be a day and a night operator to answer all calls. 
It will be possible for the guests to telephgne from their own rooms to any part 
of the country. 

WABASH, IND.—As a result of a recent conference by nearly a dozen 
managers of independent toll lines companies of Northern Indiana held in this 
city, arrangements were completed to make this city the central and principal 
switching point for all the independent toll lines in Northern Indiana. Every 
facility is to be provided for excellent long-distance service to Indianapolis. The 
new company of Indianapolis will at once begin the construction of a through 
copper-wire between the two cities. The wire will be the largest used on 
any long-distance system in the State and will be devoted exclusively to mes- 
sages from Wabash and points north. 

DES MOINES, IOWA.—The reports of 265 telephone companies have been 
compiled in the office of the Auditor of State, These reports are made for 
assessment purposes, and the work of assessment of telephone and telegraph 
companies will be taken up by the executive committee next. The list of com- 
panies that have reported is largely increased over that of 1900. The largest 
company that has reported is the Iowa Telephone Company, of Davenport, 
which has 6,688 miles of wire and 15,390 instruments. A number of the 
companies that have reported are merely farm lines having but a few instru- 
ments. 

BOSTON, MASS.—The Erie Telephone System made a net gain of 1471 sub- 
scribers in June, making the net gain since January 1, 10,016. The total con- 
nected June 30 was 151,615, and there was waiting connection 2961. 

STAPLES, MINN.—A new telephone system has just been put in operation 
here, and also a new line built west to Verndale and north to Ellis. 

JEFFERSON CITY, MO.—The Charles S. Lytle Telephone Company, of 
DeKalb County, has been incorporated, with a capital stock of $5,000. The in- 
corporators are Charles S. Lytle, W. E. Johnson, William Bevens and others. 

MONETT, MO.—The long continued fight between the two competing tele- 
phone lines has ended by the Southwestern Company purchasing the Barry 
County lines and all its branches. The new consolidation will be operated under 
the name of the Southwestern Telephone Company. 

ALBANY, N. Y.—The Albany Telephone Company, of Albany, has in- 
creased its capital from $2,500 to $7,500. 

BASSETT, NEB.—-Telephonic communication has been established between 
Bassett and Springview via Carns, a distance of thirty miles. The line is one 
of the most complete independent lines in the State. 

COVINGTON, OHI0.—The Sidney Telephone Company has increased its 
capital stock from $40,000 to $60,000. 

BELLEVUE, OHIO.—The Clyde Telephone Company is building farmers’ 
lines to Colby, Butternut Ridge and other points near here. 

LISBON, OHIO.—An electrical storm badly damaged the telephone service 
in this city last week. Over eighty telephones were burned out. 

LEWISBURG, OHIO.—The Eureka Telephone Company has amended its 
charter making Lewisburg instead of West Baltimore its terminus. 

WOODSFIELD, OHIO.—The Fort Dodge Telephone Company has increased 
its capital stock from $25,000 to $50,000, to provide for improvements. 

NEWARK, OHIO.—Messrs. Edward Kibler and W. S. Needham, who own 
the local exchange, have applied for a franchise to build an exchange at Tatas- 
kala. 

ASHTABULA, OHIO.—The Ashtabula Telephone Company distributed 
$1,500 in dividends among its stockholders last week. The stock is all held by 
local people. 

WASHINGTONVILLE, OHIO.—The Columbiana County Telephone Com- 
pany is building an exchange in and a toll line to this place. A good list of sub- 
scribers has been secured. 
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MILLERSBURG, OHIO.—The Valley Mutual Telephone Company is in a 
very prosperous condition. It has freed itself from debt and has recently made 
some extensive additions to its subscription lists. 

FAYETTE, OHIO.—The Fayette Telephone Exchange is extending its lines 
into the farming sections. Several new lines are being constructed, one of 
them extending eight miles northwest of this place. 

SPRINGFIELD, OHIO.— The Central Union Telephone Company is pushing 
business in this section in anticipation of an independent company entering the 
field. Nearly 500 rural subscribers have been secured in the surrounding town- 
ships. 

BUTLER, OHIO.—The Central Union Telephone Company has purchased 
28 miles of line owned by the Ohio Construction Company and extending 
into Holmes, Ashland, Knox and Richmond Counties. The price is said to 
have been $1,800. 

MT. VERNON, OHIO.—The Mt. Vernon Telephone Company exhibited con- 
siderable enterprise in reporting the result of a recent murder trial which 
greatly interested local citizens. The verdict was telephoned to every toll sta- 
tion in the county free of charge. 

CINCINNATI, O.—lIn spite of numerous ineffectual efforts of independent 
telephone people to get a foothold in this city, it is rumored that other efforts 
are under way. T. H. Brady, well known in telephonic circles, has been in the 
city consulting local capitalists and politicians. 

SPRINGFIELD, OHIO.—The Springfield Home Telephone Company, of 
which N. I. Dreyfoos, Cleveland, is president, was granted a local franchise 
by the Board of Public Affairs on its cash bid of $2,500, it agreeing to put in 
residence telephones for $18 and business for $30. 

MENTOR, OHIO.—The building of a new telephone exchange and the fail- 
ure of the company to supply connections as fast as called for has created an 
unusual demand for the stock of the local telephone company, to such an ex- 
tent that the directors have decided not to sell any more. 

VIENNA, OHIO.—The Harmony Township Telephone Company recently 
organized with C. A. Snyder, president, and G. H. Campbell, treasurer, has 
commenced construction work on exchanges at Vienna and Plattsburg. “Long 
distance connection will be given over the wires of the United States Telephone 
Company. 

PORT CLINTON, OHIO.—The Port Clinton Home Telephone Company has 
been granted a franchise to operate an exchange on Put-in-Bay Island. A cable 
will be run from Catawba Island to Put-in-Bay and from there to Middle Bass 
Island. Full metallic service will be given the residents of the island. Work 
is to be started at once. 

CLEVELAND, OHIO.—A comparison of the directories of the Cleveland 
Telephone Company (Bell) and the Cuyahoga Telephone Company for the months 
of January and April, 1901, shows that the Bell Company has lost 1934 sub- 
scribers in the three months, while the independent company has gained 1924 
telephones, practically acquiring what the Bell lost. 

MANSFIELD, OHIO.—The street car company has strung wires for a tele- 
phone line between this city and Shelby along the route of the Mansfield & 
Shelby electric line. It is the intention to have a number of stations along 
the line so that there can be ready communication whenever it is desired. 
Telephones will be carried on all of the Mansfield and Shelby cars and at inter- 
vals of half a mile there will be stations from which to telephone. 

WARREN, OHIO.—Jules Voutrout, Jr., Charles B. Selby, Thad. Lane and 
E. E. Nash, of this place, have obtained a franchise for a telephone exchange 
at Jamestown, N. Y. Maysville, Salamanca and a number of towns in the 
vicinity of Jamestown will be covered by the new lines. The Bell Company at 
present has a monopoly in that section, and charges $50 for service. The new 
company agrees to furnish house telephones for $18 and office instruments 
for $30. Work will be started within sixty days. 

SPRINGFIELD, OHIO.—In order to decide between three rival companies 
the City Council last week decided to auction an independent telephone fran- 
chise to the highest bidder. The Springfield Home Telephone Company, which 
is composed of C. D. Juvenall, of Upper Sandusky, and R. E. McKissen, George 
J. Hoffman and I. N. Dreyfus, of Cleveland, made the best proposition and 
secured the franchise. They are tojpay a bonus of $2,500 cash and 50 cents 
per telephone per year to the city and to provide an independent system con- 
necting the fire engine houses. Rates are to be $20 per year for residences 
and $36 for business houses. The company agrees not to sel] to the Bell com- 
pany. The Citizens Telephone Company, a rival company, declined to bid, and 
has applied to the probate court for a franchise. This is the last large town 
in Ohio to secure an independent telephone exchange. The Bell Company has 
defeated several attempts to secure an independent franchise. 

TORONTO, ONT.—The offer of the Ontario Telephone Company to estab- 
lish an independent telephone system in Toronto, has been considered by a special 
committee of the City Council, and has recommended that a contract be pre- 
pared to lay before the Council. The offer is to instal an up-to-date system, 
underground, in the centre of the city, and giving each subscriber a metallic 
circuit, the cost to be $36 per annum for business telephones, $24 for house 
telephones, and the two for $50. The incorporators of the company are Henry 
H. Perkins, of Buffalo, N. Y.; Henry D. Kirkover, of Fredonia, N. Y.; Chas. 
B. Hill, Buffalo; S. E. Wayland, manager of the Wilkesbarre, and Scranton 
independent telephone companies, and J. B. Ford, the promoter. 

HANOVER, PA.—A telephone deal has just been consummated by which a 
syndicate of local capitalists acquire control of the Cumberland Valley Tele- 
phone Company, with exchanges in Chambersburg, Waynesboro, Greencastle, 
Shippensburg and Mercersburg. The Western Maryland Telephone Company, 
of Westminster, Md., and the Maryland Telephone Company, of Hagerstown, 
were also purchased. These plants, together with the Adams County Tele- 
phone Company and the Hanover Telephone Company, will be merged into one 
great system, with Samuel L. Johns, of Hanover, as president. 


MONTREAL, QUE.—The Dominion Government has ordered Superintendent 
Keeley, of the Dominion Telegraph system, to establish the Marconi telegraph 
system in the Gulf of St. Lawrence. 
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SALT LAKE CITY, UTAH.—The Rocky Mountain Bell Telephone Com- 
pany will have its line from Provo to Heber City completed in a few days. The 
extension from Manti to Beaver City is progressing rapidly and the terminus 
will be reached by October 1. The construction of a line connecting the North- 
ern Pacific with the Southern Pacific has been decided upon and work will begin 
soon. The terminal points will be Billings, Mont., and Rock Springs, Wyo. 


RICHMOND, VA.-——It is stated that the Virginia Long Distance Telephone 
Company is experiencing the effects of competition in the building of its long 
distance lines. 


RICHMOND, VA.—The citizens of Marshall’s Ward have held a meeting 
protesting against the ordinance granting a franchise to the Bell Telephone 
Company, to operate in Richmond. 


RICHMOND, VA.—The fight of the Southern Bell Telephone Company to 
secure a franchise, after its five years’ battle with the city in the courts, has 
reached an acute stage. The company has won in the lower branch of the 
Council by a vote of 19 to 9. A few days ago the Bell Company sprang a sur- 
prise on the interests opposed to it, when the Louisa Telephone Company, a long- 
distance line connecting the local independent company with the western half 
of the State, severed its connection with the local company and formed an 
alliance with the Bell Company. 

HINTON, W. VA.—The contract for a telephone line from this place to 
Camden-on-Gauley has been let to W. B. Ballard, of Monroe County at $38 
per mile. The contractor is to furnish the material and put in seven telephones 
and the work is to be completed in seventy days. 


ELECTRIC LIGHT AND POWER. 


GLENWOOD SPRINGS, COLO.—The present water and light company has 
made an offer to sell its plant to the city of Glenwood. At the spring election 
the question of the city issuing bonds for the erection of such plants was voted 
upon 2nd almost unanimously carried. 





ALBANY, GA.—Bonds to the amount of $25,000 will be issued for an electric 
light plant. 

SPRINGFIELD, ILL.—Mr. Charles Ridgely and Mr. W. H. Odiorne, Super- 
intendent of the Springfield Gas Light Company, have made all arrangements 
for the closing of a deal whereby the two rival electric light companies of Clin- 
ton, Ill., fall into the hands of Springfield capitalists. 


INDIANAPOLIS, IND.—The Tell City Water & Light Company has been 
incorporated with a capital stock of $40,000. 


INDIANAPOLIS, IND.—The specifications for the new electric lighting 
contract, adopted by the board of works and advertised for bids to be received 
four weeks hence, are being much discussed about the city offices and among 
prospective bidders. Though the new contract is for public lighting, it includes 
also private incandescent lighting, and the period is limited to ten years. The 
Home -Heating & Lighting Company already has a twenty-year franchise for 
private lighting, and the Indianapolis Light & Power Company contends that it 
has a perpetual right to furnish such service. It furnishes public lighting 
under the contract of 1892, expiring in 1903, but its incandescent service is fur- 
nished under the general ordinance of 1888, in which no time limit is fixed. 
It is understood that City Attorney Kern, in a recent conference of city officers, 
expressed the opinion that the Light & Power Company might have perpetual 
rights for this service. 


SIOUX CITY, IOWA.—The Sioux Gas Company and the Sioux City Elec- 
tric Company have been consolidated under the title of the Sioux City Gas & 
Electric Company, with a capital stock of $1,500,000. 


COTTAGE CITY, MASS.—-Mr. Arthur Burnham and others have purchased 
the properties and franchises of the Cottage City Gas & Electric Light Com- 
pany, with the following executive: President, Arthur Burnham; Treasurer, 
W. C. Loring; Superintendent, L. Bartlett. 


BOSTON, MASS.—Recent decisions handed down by the Massachusetts 
Board of Gas and Electric Light Commissioners permit the Attleboro Steam 
and Electric Company to issue $15,000 in new stock, the proceeds to be devoted 
to extending its generating plant; the Qdincy Electric Light & Power Com- 
pany, to issue $10,300 in capital stock to pay floating indebtedness, and $100,000 
20-year, per cent bonds for the construction of a new generating station. 


LAUREL, MD.—The Laurel electric light plant will shortly come under 
municipal ownership. The water board, on behalf of the town, has agreed to 
buy the plant for $8,800. The plant was installed eight years ago at a cost 
of $14,000. 


SALISBURY, MD.—The Wicomico Falls Light & Power Company, R. M. 
and W. T. Johnson proprietors, have a new five-year contract for street lighting, 
all and every night, including renewals and repairs, at $8.40 per year per 16-cp 
lamp. The average price for 16-cp lights, commercial burning to 10 o’clock, is 
thirty cents per month and in houses twenty-five cents. The total income over 
all classes of service is but forty cents per month. It has the Edison three- 
wire system and eleven miles of pole line. 


ALLEGAN, MICH.—W. H. Patterson, of Grand Rapids, is here arranging 
to build a dam across the Kalamazoo River to put in an electric power plant to 
be used by the Grand Rapids, Allegan & Kalamazoo Street Railway. 

ST. LOUIS, MO.—The controlling interest in the Imperial Electric Light, 
Heat & Power Company, of St. Louis, has been sold to Bertron & Storrs, bank- 
ers, New York, who, it is said, represent the McMillin syndicate, which has 
lately succeeded in consolidating the lighting and power companies of Cincinnati 
and other cities. It is said that no further steps would be taken toward the con- 
solidation of the various St. Louis lighting and power companies for the present. 

RALEIGH, N. C.—It is expected that the clectric plant at Milburnie, near 
Raleigh, will be completed within sixty days. All the necessary machinery has 
been delivered. 


RALEIGH, N. C.—It is announced by Prof. Wilson, who will be in charge of 
the new Textile School at the A. & M. College, that about $20,000 worth of 
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textile and electrical machinery has been donated to the school largely by New 
England manufacturers. 


GREENSBORO, N. C.—-The Greensboro Electric Light & Power Company 
will instal a complete and up-to-date plant for incandescent lights, power, etc. 
Work on buildings has already commenced and the company will be in a posi- 
tion to supply customers about August 15. Address R. J. Marks, Manager, 
Greensboro, N. C. : 


KEARNY, N. J.—Plans are being prepared for a new electric light and power 
plan to be erected by the New Jersey Light & Power Company of Kearny, N. J. 
Mr. Adam H. Groel, the secretary, states that about $150,000 will be expended. 


BINGHAMTON, N. Y.—It is said that the Erie Railroad Company will con- 
struct an electric power plant at Susquehanna, Pa., at a cost of about $40,000. 


GALION, OHIO.—Citizens of Galion will vote on a proposition to bond 
the village for $20,000 for the purpose of improving the electric lighting plant. 


HOLGATE, OHIO.—The village authorities have sold bonds to the amount of 
$15,000 for the purpose of building a municipal lighting plant. A. E. Burchen- 
burgh, an electrical engineer, is preparing plans for the plant. 


CLEVELAND, OHIO.-—Although the County Commissioners have awarded a 
contract for the erection of a lighting plant for the county buildings, the project 
may be blocked by the Williams Publishing & Electric Company, which at pres- 
ent holds a contract for the lighting. 


DOYLESTOWN, OHIO.—The Doylestown village cotincil has sold $10,000 
worth of bonds for the purpose of building a municipal lighting plant. Work 
of construction will start at once. The plant will have sufficient capacity to 
supply current to an electric railroad should it build through the village. 


SANDUSKY, OHIO.—The Sandusky Gas & Electric Company has sub- 
mitted a proposition of $82.50 on a five-year contract and $77.50 on a ten-year 
contract, for furnishing city light. The former proposition of the company 
was $85 and $80. The lamps are to be the latest type of series alternating 
enclosed. r 

TORONTO, ONT.—The Toronto Electric Light Company will soon have an 
extensive head office building on Adelaide Street, Toronto. The new building 
will be commodious structure, with a frontage of 60 feet. The Scott Street 
buildings of the company are in course of extension, and new engines and ma- 
chinery are being installed. In addition to these improvements, a considerable 
sum is being expended in the laying of new conduits for underground cables. 
It was to enable the carrying out of these works, and other general purposes 
of the company, that authorization to increase the capital stock of the company 
from $2,000,000 to $3,000,000 was lately secured from the provincial govern- 
ment. 

BAKER CITY, ORE.—At a recent election it was voted to issue $100,000 
bonds for the construction of water works and electric light plants. 


PORTLAND, ORE.—The Portland General Electric Company is making good 
progress with its steam auxiliary power station, now in course of construction 
in the north end, of this city. The foundations for engines, boilers and gene- 
rators for the 3200-hp plant are already laid. Six new 150-kw transformers 
are being installed, and the generators have been shipped. 

WAYNESBORO, PA.—-The Frick Company, Waynesboro, Pa., is now putting 
in an electrical power plant which embraces a 500-hp compound Corliss engine 
with a direct-connecting generator 450-kw capacity, and also a 100-hp Corliss en- 
gine to drive a 100-kw generator. This outfit furnishes the electricity needed 
to drive the machinery in the various departménts of the manufactory. 


MONTREAL, QUE.—The Imperial Electric Light Company held its annual 
meeting at Montreal on June 25, and declared a dividend of seven per cent on its 
year’s operations. Reports of the officers indicated a very prosperous condition. 
At the director’s meeting subsequently, Mr. Victor Morin was elected president, 
Dr. Chagnon was elected treasurer, and Mr. E. J. Chapleau managing director. 

MONTREAL, QUE.—The retiring directors of the Demerara Electric 
Company, of which Sir William Van Horne is president, were re-elected at the 
annual meeting of the company, just held at Montreal. They are: Sir William 
Van Horne, Hon. G. A. Drummond, W. B. Chapman, Abner Kingman, James 
Hutchinson. Mr. Ernest Alexander was’ appointed secretary-treasurer. The 
reports for the year were presented and were satisfactory to the shareholders. 
There was shown a surplus from lighting over the bond interest. No earnings 
were reported by the tramway. 

MILWAUKEE, WIS.—The Milwaukee Electric Company’s works, which had 
to close recently on account of the machinist strike, is again running, but not 
quite up to full capacity. 


THE ELECTRIC RAILWAY. 





VALLEJO, CAL.—The city trustees of Vallejo were recently petitioned by 
Messrs. J. W. Hartzell and H. F. Hartzell for a franchise for an electric street 
railway for freight and passenger traffic. The road, if built, will be ultimately 
extended to Benicia. ; 

LOS ANGELES, CALIF.—The Santa Monica, Ocean Park & Redondo Rail- 
road Company, of Los Angeles, has been incorporated. Directors: A. Kinney, 
W. L. Graves, C. H. Stone, H. M. Wright and C. A. Sumner. Capital stock, 
$200,000; subscribed, $15,000. 

DENVER, COLO.—It is quite possible the Manitou & Pike’s Peak Railway 
Company will in the near future supplant the steam used as the motive power 
of the road by electricity. 

WILMINGTON, DEL.—-The United Railway, Light & Water Company, of 
Wilmington, has been incorporated at Dover with a capital stock of $5,000,000. 

REDKEY, IND.—The directors of the Ohio & Indiana Railroad Company 
have decided to begin the construction of ithe road between this city and Dun- 
kirk. The power-house will be erected at Pennville. 

INDIANAPOLIS, IND.—Articles of incorporation have been filed by the 
Fountain-Watren Traction Company. The company proposes to build and oper- 
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ate street railways in the cities of Attica, Covington, Veedersburg and Williams- 
port and to connect all these places by interurban lines. The road will also be 
extended to Lafayette. The capital is $300,000. The Wabash & Rochester Elec- 
tric Railway Company filed articles of incorporation, with a capital of $50,000. 
The company will build thirty-three miles of electric road to connect Rochester 
and Wabash. . The Northern Indiana & Ohio Traction Company has been in- 
corporated. The capital is placed at $50,000. The company will build a line 
from Angolia to the State line. Newton W. Gilbert, Lieutenant-Governor of 
Indiana, is the chief promoter. 

MIDDLETOWN, MD.—It is stated that the Hagerstown Railway Company 
has secured control of the Myersville extension of the Frederick-Middletown 
Electric Railway. 

BANGOR, ME.—The Bangor, Orono & Oldtown Electric Railroad Company 
will commence an extension of road through to Webster in Orono. 

WATERVILLE, ME.—A washout at the east end of the big dam of the 
Waterville & Fairfield Electric Company on the Messalonskee stream recently 
caused a loss to the company’s property that will amount to several thousand 
dollars. 

BRASHEAR, MO.—Several of Kirkville’s leading capitalists are considering 
the feasibility of an electric car line from Kirksville to the Novinger & Dan- 
forth coal mines, eight miles west of Kirksville. 

NEWTON, N. H.—The selectmen have granted the petition of the Haver- 
hill, Newton & Amesbury Street Railway Company for a location in that town. 

CONCORD, N. H.—The control of the Concord Street Railway has passed 
to the Boston & Maine Railroad. The work ,of extension and improvement, for 
which plans have been made, is to be carried on vigorously. 

NEW YORK, N. Y.—The owners of property along the line of the New 
York Central Railroad are to join in an appeal to President W. H. Newman to 
change the motive power of the tunnel trains from steam to electricity. 

WATERTOWN, N. Y.—The International Electric Light & Power Com- 
pany, of this county, has voted to increase its capital stock to $250,000, and it is 
understood will build a trolley line from Redwood to Alexandria Bay, on the 
St. Lawrence River, a distance of eight miles. 

TROY,+N. Y.—The directors of the United Traction Company elected the 
following-—sofficers: President, Robert C. Pruyn; Vice-President, Francis N. 
Mann; Second Vice-President, John W. McNamara; Secretary, Charles G. 
Cleminshaw; Treasurer, James McCready; Executive Committee, the president 
and first vice-president, A. Bleecker Banks, Anthony N. Brady, William Kemp, 
Charles Cleminshaw and John W. McNamara. 

PORT JERVIS, N. Y.—New York capitalists, represented by Charles R. 
Horn and Ralph H. Beach, of East Orange, N. J., have purchased the stock of 
the Port Jervis Street Railway Company and the Port Jervis Light & Power 
Company, with a view to extending the road. Included in the deal is the Port 
Jervis Gas Company, and negotiations are in progress for the purchase of the 
plant of the Deer Park Electric Light Company. 

DAYTON, OHIO.-—-The Southern Ohio Traction Company is making plans 
to erect a new power-house in Dayton. 

CLEVELAND, OHIO.—The Cleveland Electric Railway 
paring to ask for franchises on several other downtown streets. 

CLEVELAND, OHIO.—Several wealthy citizens of the town of Dover are 
securing right of way for a new electric railway between Cleveland and Lorain. 

CLEVELAND, OHIO.—Messrs. Everett, Moore and Mahler have disposed of 
their holdings in the Montreal Park & Island Railway Company of Montreal. 

CLEVELAND, O.—The Consolidated Street Car Company has voluntarily 
granted its 1,200 employees an increase in wages amounting to about ten cents 
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spur line to this place of the Toledo, Fremont & Norwalk Railway. 


OHIO.—A franchise has been granted for the proposed 
The right 
of way has been secured. 

CLEVELAND, OHIO.—Thomas L. Childs, promoter of a new company to be 
known as the Columbus, Richfield & Akron Railway Company, has applied for a 
franchise in Cuyahoga County. 

MARION, OHIO.—The Marion County Commissioners have granted a fran- 
chise to the Columbus, Delaware & Northern Traction Company. This com- 
pletes the entire right of way for the road. 

COLUMBUS, O.—The Columbus & Granville Electric Railway has incor- 
porated for $10,000, the incorporators being W. A. Garst, Paul Jones, James 
Caren, Edward Denmead and W. A. English. 

COLUMBUS, OHIO.—The Ohio Central Railway Company has been incor- 
porated, with $10,000 capital stock. Incorporators: J. S. Sites, Charles A. 
Spenny, Henry C. Werner, W. B. Cosgrave and W. E. Frinck, 


CLEVELAND, OHIO.—Officials of the Cleveland & Southern Electric Rail- 
way Company kave decided on the route of their line from Media to Wooster. 
The road will pass through Chippewa Lake, Seville and Creston. 


FREMONT, OHIO.—The Lakeside, Napoleon & Western Railway Company 
and the Toledo, Tiffin & Sandusky Railway Company have entered into an agree- 
ment for the use of the local city line into the centre of Fremont. 


KENTON, OHIO.—The Council has granted franchises through the town to 
the Findlay & Southern Railway Company, the Tiffin & Southwestern Railway 
Company and the Defiance, Ottawa, Kenton & Columbus Railway Company. 

BOWLING GREEN, OHIO.—The Lake Erie, Napoleon & Bowling Green 
Railway Company, with $200,000 capital stock, has been incorporated by Luther 
Black, Richard A. Beatty, Willis M. Tuller, Frank W. Rogers, Bert C. Harting, 
Edward M. Freis, Dallas B. Whipple, Albert A. Foney, Robert S. Parker and 


M. B. Chidester. 
CLEVELAND, OHIO.—Senator Martin Dodge, promoter of the Cleveland & 


Warren Street Railway Company, has applied to the Cuyahoga County Com- 
missioners for a franchise between Corlett Station and Randall on the line from 


Cleveland to Warren. 3 
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STEUBENVILLE, OW10.—The County Commissioners have granted a fran- 
chise to the Steubenville & Wheeling Traction Company for its proposed line 
from Martin’s Ferry to Brilliant. The grant was to W. B. Francis, T. J. 
Stringer and James Beall. 


DAYTON, OHIO.—Samuel F. George, of this city, president of the Fort 
Wayne, Dayton & Cincinnati Traction Company, claims that all rights of way 
for the line have been secured and that construction work will start at a dozen 
points along the line within two wecks. 


MIDDLETOWN, OHIO.--The reported sale of the Cincinnati, Hamilton & 
Dayton Traction Company’s line to the Dayton, Germantown & Hamilton Trac- 
tion Company is confirmed by tle officials of the former company. It is de- 
nied, however, that the Woodsdale line is to be included in the deal. 


GENEVA, OHIO.—The village Council has returned the deposits and with- 
drawn the franchises granted through this place to Tuttle & Goodrich and to 
the Cleveland, Painesville & Eastern Railway. The latter company has an- 
nounced that it will build around the town on its way to Ashtabula. 


ELYRIA, OHLO.—The Ohio Engineering Company has been incorporated by 
L. A. Fauver, C. G. Washburn, G. A. LaGron and L. A. Hageman. L. A. Fau- 
ver is president and G. A. LaGon, secretary and treasurer. It will build electric 
railways and has a contract for the work on the Elyria, Grafton & Southern 
Railway. 

CLEVELAND, OHIO.—The Pomeroy-Mandelbaum syndicate, which owns 
the Cleveland, Elyria & Western Railway, and which is building a number of 
roads in Ohio, has engaged W. H. Abbott, late of the Stanley Electric Manu- 
facturing Company, of Pittsfield, Mass., as consulting engineer for all its 
properties. 

ST. CLAIRSVILLE, OHIO.—Work has been started on the tunnel near 
this place of the Bellaire & Adena Railway. It is now an assured thing that 
the road will be built, and it is believed that it will only be a question of time 
until the road will be extended to Uhrichsville to connect with lines which will 
extend to Cleveland. 


CINCINNATI, OHIO.—The Rapid Railway Company has been incorporated 
by Charles Davis, James Kennedy, Guy Mallon, George Worthington, George 
Schugham and Lee Brooks, of Cleveland, to build a road from Norwood, Day- 
ton. The same people are interested in the Cincinnati & Eastern Railway Com- 
pany which was incorporated some time ago. 

JEFFERSON, OHIO.—The Burton, Jefferson & Andover Electric Railway 
Company has sold its franchise for a road between Jefferson and Ashtabula, to 
the Pennsylvania & Ohio Electric Railway Company, which is now building to 
Ashtabula from Conneaut. It is probable that the company’s franchise between 
Burton & Jefferson will be sold to the Cleveland & Eastern Railway Company. 


DELAWARE, OHIO.—The Columbus, Delaware & Northern Traction Com- 
pany has purchased the property of the Delaware Electric Street Railway Com- 
pany, consisting of seven miles of track. The price paid is said to have been 
$55,000. The company has also secured necessary franchises between Columbus 
and Delaware and has commenced construction work. A large power-house is 
to be located at Delaware. 

COLUMBUS, OHIO.—The Columbus & Granville Electric Railway Company 
has been organized with $10,000 temporary capital stock, with the following 
directors: W. F. Douthart, of New York; M. M. Jillett, Newark; W. H. Jones, 
L. F. Keisewter and A. W. Field, Columbus, and John Thorn, Baltimore. Offi- 
cers: President, M. M. Jillett; Vice-President, Paul Jones; Secretary, L. F. 
Keisewter; Treasurer, W. H. Jones. 

CLEVELAND, OHIO.—The Everett-Moore syndicate of Cleveland, has taken 
steps toward acquiring the property of the Toledo Traction Company, on which 
it holds a ninety day’s option, by incorporating the Toledo Railroad & Lighting 
Company. The new company is an Ohio corporation, with $12,000,000 capital 
stock, and the incorporators were E. W. Moore, F. D. Everett, Fred. S. Bor- 
ton, James J. Fitzgerald and W. W. Boudino. 

CLEVELAND, OHIO.—The Cleveland & Eastern Railway, the Chagrin 
Falls & Eastern, and the Cleveland & Chagrin Falls Railway, which have re- 
cently passed into the control of the Everett-Moore syndicate, will on the com- 
pletion of a short extension of the Cleveland & Eastern, inaugurate a loop line 
which will pass through the villages of Chagrin Falls, Punderson’s Pond, South 
Newbury and Gates Mills to Cleveland, cars being operated both ways. 


TOLEDO, OHIO.—The Toledo & Bryan Air Line Railway Company has 
completed plans for the construction of its road, nearly all franchises having 
been secured. The power-house, which will be located at Wauseon, will be 
equipped with engines of zooo0 horse-power and water tube boilers of 2500 horse- 
power. The three-phase system will be used, and there will be five transformer 
stations. The road will be 57% miles in length, will be practically an air line 
over a private right of way and will touch a dozen good towns. 


CLEVELAND, OHIO.—After several conferences between the Everett- 
Moore and the Pomeroy-Mandelbaum syndicates, hope has been abandoned on 
the possibility of adjusting differences for traffic arrangements between Nor- 
walk and Berlin Heights. Both syndicates are hard at work on lines between 
these two points and the roads will be within a stone’s throw of each other. 
Both syndicates want to control the strip and neither will yield; accordingly 
two lines will be built. It is said that an arrangement would save $100,000 
worth of construction. 

CLEVELAND, OHIO.—July 4 was the banner day for all the suburban 
lines entering this city. Thousands of passengers who went out into the 
country at various hours during the day had great difficulty in getting home. 
The Lorain & Cleveland Railway was forced to leave hundreds of people at 
Mulberrie Grove over night, while many who went to Gates Mills on the Cleve- 
land & Eastern were caught in the same way. The Cleveland Electric Railway 
Company carried 30,000 people to Euclid Beach Park and late in the afternoon 
a severe storm tied up the line for four hours. Thousands of drenched people 
were unable to get home until morning. 

PHILADELPHIA, PA.—The Lancaster County Railway & Light Company, 
with an authorized capital of $2,000,000, has filed articles of incorporation. 
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HARRISBURG, PA.—Charters were issued by the State Department to the 
following corporations: The Clifton & Sharon Hill Street Railway Company, 
capital, $24,000; president, W. A. Rigg, of Reading. The Linn, Gradyville & 
West Chester Railway Company, capital, $60,000; president, W. A. Rigg, of 
Reading. The Centre and Clearfield Street Railway, capital, $66,000; presi- 
dent, I. A. Swiegard, Atlantic City. The East Side Street Railway Company, of 
Chester, capital, $12,000; president, Henry G. Moore, Trenton. 

YORK HAVEN, PA.—A railroad is about to be put down on the bed of the 
Susquehanna River at Conewango Falls, near York Haven, where a $3,000,000 
electric power plant is being erected by New York capitalists. A cofferdam is 
now being constructed with 50,000 pounds of sand, and when finished the rail- 
road will be built. A locomotive and cars will carry stone right into the stream 
from a nearby quarry for the erection of the big wing-dam and power-house. 
The company secured the water right and 325 acres of land for $225,000. 

MONTREAL, QUE.—The Council of Westminster Township, Ont., has grant- 
ed the right of way for the proposed new electric railway that is to connect Lon- 
don with Port Burwell. 

AIKEN, S. C.—The Augusta & Aiken Railway Company, which has previously 
been mentioned as constructing a 20-mile line between Augusta, Ga., and Aiken, 
S. C., has been chartered. G. H. Jackson and others are interested. 

KNOXVILLE, TENN.—F. S. Hambleton, of Baltimore, states that his 
company will spend $100,000 this year in extending the different lines of the 
Knoxville Traction Company. 

NASHVILLE, TENN.—E. F. C. Lewis and Percy Warner have been ap- 
pointed receivers of the Nashville Street Railway, capitalized at $13,000,000. 
Application was made in the United States District Court by the Baltimore 
Trust & Guarantee Company, which, as holder of $2,060,000 of the company’s 
bonds, alleged that interest payment was defaulted in last February. 

TEXARKANA, TEX.—The city council, on the Arkansas side, passed an 
ordinance granting a thirty-year electric railway and light franchise to R. M. 
Shaw and associates, of Kansas City. 

BARABOO, WIS.—It is reported that an electric railway between Kilbourn, 
Baraboo and Madison will be built, with a possibility of being extended to Janes- 
ville. 

OSHKOSH, WIS.—The Winnebago Traction Company will make some large 
extensions on its system providing that the necessary franchises can be secured 
from the city. 

KENOSHA, WIS.—The Kenosha Street Railway Company as a branch of 
the Chicago, Kenosha & Milwaukee line, has purchased a large piece of prop- 
erty on which to build a power house. 

LA CROSSE, WIS.—An association of La Crosse capitalists, among whom 
are S. Y. Hyde, A. Hirscheimer, F. A. Copeland, W. W. Cargill, is considering 
the building of an electric railway to Neillsville. 

KENOSHA, WIS.—Incorporation papers have been drawn up for the Wis- 
consin Inter-Lake Electric Railway Company, with a capital stock of $100,000. 
The incorporators are Kenosha men, but it is said that the backers are Chicago 
capitalists. 

APPLETON, WIS.—The contract for the construction of the new power- 
house to be erected by the Fox River Electric Railway Company, in this city, 
was awarded to O’Keefe & Orbison. It will have a 2500-hp water power and 
will also be equipped with a duplicate steam power. Work upon the building, 
which is to cost $70,000, will be commenced at once, and will be completed 
about December 1. 


THE AUTOMOBILE. 


THE CHRISTMAN MOTOR CARRIAGE COMPANY has been incor- 
porated, with San José, Cal., as the principal place of business. Directors: F. 
H. Graham, W. P. Smith, J. H. Stephenson and M. V. Smith. Capital stock, 
$100,000. ‘ 

NEW YORK CITY.—The New York Electric Vehicle Transportation Com- 
pany has, it now appears, acquired the unusual privilege of exclusive and per- 
petual right to operate on several streets and driveways. This right, which 
places it outside the Park Board’s jurisdiction, was obtained through purchase 
of the Fifth Avenue Stage Company, which had quietly procured it from the 








Legislature. 

UP MOUNT HAMILTON IN AN AUTOMOBILE.—Mr. H. F. McKnight, 
of the Mobile Company of America, and Mr. Raymond T. Baker, of San Fran- 
cisco, recently made the first ascent of Mount Hamilton, Calif., that has been 
made in a double-seated automobile. President Jordan, of Stanford University, 
once made the trip up the heavy grade in a single-seated automobile. The Mo- 
bile machine covered the 45 miles from San Francisco to San Jose in 2% hours. 


NEW INDUSTRIAL COMPANIES. 


THE NORTHWESTERN MAMMOTH GRANITE & ELECTRIC POWER 
COMPANY, of Spokane, Wash., has been incorporated. Capital, $10,000. 
Directors: John R. Price, A. W. Price and C. J. Theodore Heise. 

THE SELLNER GAS & ELECTRIC FIXTURE MANUFACTURING 
COMPANY was incorporated in St. Louis last week with a capital stock of 
$25,000, fully paid. Albert C. Sellner, Herman Goodman, Frank N. Olcott, 
William A. Gardner and John F. Lee are the incorporators. 

THE STERLING ELECTRICAL MANUFACTURING COMPANY will 
have a new plant in Warren, Ohio, which will cost $50,000. The new officers 
are: President, W. A. Smith; Vice-President, C. G. Dennison; Secretary, 
Glenn C. Webster; Treasurer, William Coale; Directors, W. Hyde, G. B. Devoe 
and C. W. Devoe. 
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NEWARK, N. J.—The Porto Rico Electric Company has recorded articles 
of incorporation. The object of the concern is to deal in electrical machinery 
in Porto Rico and to supply heat and light and to furnish railway companies 
with electric current. The capitalization of the company is placed at $100,000. 
Among those interested are Edward W. Rockafellow, of New York; Frederick 
H. Wilkins, of New York, and Richard T. Greene, of New York City. 





LEGAL. 


THE KINLOCH SWITCHBOARD CASE.—In the United States Circuit 
Court of Appeals in St. Louis last week the Kinloch Telephone Company was 
granted an appeal from the decision in the United States Circuit Court in the 
case in which the Western Electric Company secured an injunction restraining 
the Kinloch Company from using a certain switchboard and lightning arrester. 
The bond required was $25,000. 

ALUMINUM MANUFACTURE.—Mr. Irwin Belford, the referee in the 
action brought by the Pittsburg Reduction Company against the Cowles Elec- 
tric Smelting & Aluminum Company in the year 1892, reported in favor of the 
Pittsburg Reduction Company. The Cowles Company, it is alleged, used the 
Hall patent for the manufacture of aluminum, thereby infringing the Hall 
patents of the Pittsburg Reduction Company. A claim for damages has been 
allowed to the Pittsburg Reduction Company by the referee of over $500,000. 
The Cowles Company also have a counter suit pending against the Pittsburg 
Company for alleged infringement of the Cowles patent. 








PERSONAL. 


COL. A. B. CHANDLER, president of the Postal Telegraph Cable Company, 
is one of the directors of the new Cramp Steel Company, which has a capital 
stock of $5,000,000, and owns large mining properties in Canada. 

MR. WARREN B. REED, formerly of the Safety Electric Manufacturing 
Company, bas been made district manager for the sales organization of the 
Wagner and Bullock companies, his office having charge of business in the 
States of Alabama, Louisiana, Mississippi and the southern part of Texas. 

MR. CHARLES M. SHEAFFER has been appointed Superintendent of Tele- 
graph of the Pennsylvania Railroad, to succeed Arthur Hale, who has resigned 
to accept the position of assistant general manager of the Baltimore & Ohio 
Railroad. Mr. Sheaffer for some time past has been division operator at 
Pittsburg. 

PROF. W. M. RIGGS has been promoted to the head of the mechanical de- 
partment of Clemson College, South Carolina, with the title of “Professor of 
Electrical Engineering and Director of the Mechanical Department.” Prof. 
Riggs has brought up the electrical course of Clemson College to a point where 
it ranks as one of the foremost in the South. . 

MYRON T. HERRICK.—Col. Myron T. Herrick, the well known electrical 
and street railway magnate of Cleveland, has denied the report that he would 
accept the Italian Ambassadorship. He admitted that the opportunity was pre- 
sented to him to accept either the Italian or Russian Ambassadorship a year ago. 
He declined them, and he denies that he has now changed his mind. 

MR. J. E. MILHOLLAND.-—A returning passenger on the Campania last 
week was John E. Milholland, of the Tubular Dispatch Con. ay. He said 
that he had been abroad in the interest of his company, and t it in the near 
future the underground mail and parcel tubes will be in operation in London, 
Paris, Berlin and other European cities. The failure of Congress to appro- 
priate funds to continue the tubular service, he said, was simply one of the 
eddies that at times arise to hinder development, and that, in his opinion, the 
tubes will soon be running again, and will eventually become permanent insti- 
tutions in the postal service of all cities. 

MR. D. W. COOKE, who by rapid rise has become general passenger agent 
of the Erie Railroad Company, is well known to many in the street railway 
and electrical fields, as well as in traction circles generally. He was born. at 
Lewiston, N. Y., in 1863 and entered the railroad field at Council Bluffs with 
the Chicago & Northwestern in 1881. He saw a wide variety of work on dif- 
ferent lines, and at last became assistant general passenger agent on the Chi- 
cago Great Western in Chicago. He now steps into his new and more re- 
sponsible sphere of labor. He will be heartily welcome in the East, on a road 
that has already afforded an excellent sphere for his abilities. 

MR. A. S. CLIFT, lately of the engineering department of the Crocker- 
Wheeler Company, while in Europe recently received an offer from Siemens 
Bros. & Company, Limited, the well known English electrical engineering con- 
cern, to take charge of their drafting department. Mr. Clift has accepted the 
proposal, and will stay in England. He is a young engineer of much force 
and ability, as the incident shows. The Siemenses are very careful how they 
recruit their staff and file. They are now building a large new factory, which 
will give employment to a much larger force. Mr. Clift will be associated with 
Mr. F. Hird, who made a trip through this country last spring studying Amer- 





ican methods for his house. 


Trade Hotes. 


DIXON’S GRAPHITE.—The Joseph Dixon Crucible Company, of Jersey 
City, says: “We believe we violate no confidence in stating that Dixon’s pure 
flake graphite forms one of the materials in Edison’s new storage battery.” 

3AKER & COMPANY, Newark, N. J., the well known platinum house, 
complimented their friends in the July: holiday week by sending each of them 
a handsome complete date stamp which will henceforth ornament and gladden 


many a busy desk. 








JuLy 13, 1901. 





FREE WISDOM.—"The way to know a lamp is to try it.” This piece of 
wisdom is furnished free by the Electric Appliance Company, Chicago, who in- 
sists that no manager can know the good points of the Packard incandescent 
lamp without giving it a trial. 

STEAM FITTINGS.—The Crane Company, Chicago, has issued a new edi- 
tion of its circular giving lists, dimensions, etc., of flange fittings and gate 
valves for steam pressure up to 125 lbs., and flange fittings for 50 Ibs. working 
pressure. Copies of the circular can be obtained on request. 

COMMERCIAL ELECTRIC COMPANY, of Indianapolis, has opened an 
office at 409 Crozier Building, Philadelphia, in charge of Mr. L. Lewis, who 
will represent it in that vicinity, The company has also made arrangements 
with the McCay Engineering Company of Baltimore for the sale of its goods 
in that city and vicinity. 

WATER MOTOR FAN.—A. Rosenberg Company, Baltimore, Md., is 
making a water-motor fan outfit that will be found very useful in places where 
no electric current is available. In construction these fans resemble the elec- 
tric type, and they can be tilted to any angle. The motor is adapted as well 
for driving light machinery. It is an interesting machine. It is illustrated, and 
its uses pointed out in a circular issued by the company. 


THE CENTRAL ELECTRIC COMPANY, of Chicago, has placed on the 
market a new dry battery, which is called ‘‘The Ideal.”’ This battery is claimed 
to have low specific internal resistance, high voltage and current output, and 
is remarkably recuperative. It embodies all the desirable features which should 
be in a high grade cell, and is especially adapted for telephones, bells, burglar 
alarms, gas lighting, medical, dental and surgical apparatus.” 


“READY DRESSED COGS.”—A well known firm at Shelton, Conn., writes 
the N. P. Bowsher Company, South Bend, Ind., under date of June 28, as fol- 
lows: ‘We have just had a chance to use your ready dressed cogs and we are 
very much pleased with them. We put in one set of them in about four hours 
where formerly with the old style it took about four or five days. Please make 
us fifty-four teeth more from same pattern with labor side as per sketch.” 


HEATING FROM CENTRAL STATIONS.—This subject is very completely 
considered in a pamphlet issued by the American District Steam Company, of 
Lockport, N. Y. The system employed by this company is well known as the 
Holly system, and has for its object the distribution of direct or exhaust steam 
in cities and villages for heating and power. There are now 176 plants of this 
character in operation. The pamphlet is completely illustrated and the system 
is very fully described. 

UNIVERSAL MILLING MACHINES.—Milling machines have always con- 
stituted the specialty of the Garvin Machine Company, New York, and how 
thoroughly it meets the demand for these machines may be appreciated from a 
glance through the pages of an artistic 24-page pamphlet just issued by this 
company. The pamphlet is devoted entirely to this one subject, and the various 
sizes of universal milling machines made by the company are illustrated by highly 
finished half-tone views. 

THE WESTERN ELECTRICAL SUPPLY COMPANY, of St. Louis, is 
offering this year the new model Emerson alternating current desk and ceiling 
fan motors for alternating current and Peerless direct current desk and ceiling 
fan motors for direct current. It states that the demand for these fans has 
been so great that it has been having a great deal of trouble to keep up with its 
orders. However, it has received a new supply of both kinds and is prepared 
to fill orders for any size promptly. It has issued new catalogues covering 
these fans, which will be mailed on application. 


SCRANTON SCHOOLS.—Among the prominent visitors at the International 
Correspondence Schools, Scranton, Pa., recently were Prof. Edwin J. Houston, 
W. R. Bridgman, of the Lake forrest University, and T. A. Carroll, Special 
Agent of the United States Department of Labor. These gentlemen made a 
thorough inspection of the schools, and expressed themselves in the highest 
terms of praise regarding the institution and its system of instruction by mail. 
Mr. Frank E. McNutt, Des Moines, Iowa, a student of the schools, has been 
nominated for county surveyor on the Republican ticket. 

BALL ENGINES AT PAN-AMERICAN EXPOSITION.—In a neat booklet 
for distribution at the Pan-American Exposition the Ball Engine Company, 
Erie, Pa., illustrates the various styles of horizontal automatic self-oiling en- 
gines built by it in sizes from 25 to 6co horse-power. The company also builds 
horizontal, medium speed engines, with Corliss valve gear, from 400 to 1000 
indjcated horse-power, and vertical compound engines, from 100 to 800 indicated 
horse-power. These various types, the company points out, represent the latest 
and most advanced development in engines for electrical purposes. 

A CLEVER AD. OF KILFYRE.—Taking advantage of the incendiary state 
of things last week, the Monarch Fire Appliance Company, of 27 William 
Street, New York City, issued a clever cartoon of Mr. George H. Carpenter, 
“King Kilfyre, Famous Fire Fighter,”’ showing him in the act of extinguish- 
ing the sun with one of the famous tubes. The little red handbook, also issued 
by the concern as to the use of Kilfyre in clectric light and street railway 
plants, telephone exchanges, telegraph offices, subways, etc., contains a lot of 
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interesting data, striking testimonials, etc., and is most convincing as to the 
utility of this simple apparatus; 


PHILLIPS AND PATRIOTISM go well together at any time, and especially 
at this season of the year, when, as- surely as the Fourth comes around, one 
' receives from the American Electrical Works, of Providence, some patriotic 
symbol, emblem or literary reminder. This year we have from them a beau- 
tiful brochure in three colors—red, white and blue, of course—containing a 
dainty picture of Independence Hall in Philadelphia, with vignette cuts of the 
liberty bell, the chair of John Hancock, president of the Continental Congress, 
and the table on which the declaration of independence was signed. There 
is also an excellent brief history of Independence Hall. Phillips has “done 
himself proud,” as usual. 


CHURCH LIGHTING is one of the most important branches of the elec- 
trical trade, and every engineer and contractor who desires to keep himself 
posted on up-to-date methods will do well to write to I. P. Frink, 551 Pearl 
Street, New York, for his very complete catalogue on church lighting, which 
covers every class and style of fixture for this purpose, in addition to a great deal 
of other matter of value to those in the electrical trade. Between the covers 
of the catalogue will be found much interesting data, the result of over forty 
year’s study of the problem of lighting, and a like amount of practical experi- 
ence therein. A list supplied by Mr. Frink contains the names of ten promi- 
nent churches in different parts of the country that’ have recently been equipped 
with Frink reflectors. 


THE STANLEY ELECTRIC MANUFACTURING COMPANY bulletin for 
June (No. 118) has for its subject, ‘Devices for Handling Extreme Potentials,” 
and includes illustrations and a description of the S. K. C. high voltage com- 
bination switch and fuse in use on the 60,000-volt circuits of the Standard Elec- 
tric Company of California and the Bay Counties Power Company of Cali- 
fornia. This is the switch which has caused considerable comment at the Pan- 
American Exposition. Bulletin No. 118 also describes the S. K. C. “plug” 
switch for voltages up to 30,000 and treats of high potential switchboards and 
switchboard apparatus in general. A copy of this bulletin will be sent to any 
address. Requests should be addressed Publication Department, Stanley Elec- 
tric Manufacturing Company, 71 Broadway, New York City. 


PINIONS AT PARIS.—The New Process Raw Hide Company, Syracuse, 
N. Y., has recently received the following from the Goss Printing Press Com- 
pany, of Chicago: ‘‘The experience we had with your rawhide pinions last year 
at the Paris Exposition we presume will be of great interest to you, as their 
performance was a very remarkable one. These pinions were used on an elec- 
tric motor which operated one of our four-deck straightline Goss newspaper 
perfecting presses, on which we printed the daily Paris edition of the New 
York Times. We were going along smoothly one afternoon, running off the 
paper in fine shape with a big crowd looking on, and much interested in the 
work of the press, when all at once the whole press seemed to take a jump up- 
wards, and we thought the whole machine was broken and disabled. The power 
was shut off at once, and upon examination we found the teeth of one of the 
cast iron gear wheels had broken out; these teeth were imbedded in the raw- 
hide pinions. The pinions themselves were not injured except for the iron 
teeth pounded into them. These we picked out and ran the same pinions and 
finished not only that day’s edition, but they were used until the end of the 
Exposition and were not worn out then. We afterward found the cause of 
the sudden change in speed to be in their changing motors at the power sta- 
tion. We are pleased to write this very strong endorsement of your new 
process pinions, for we feel that you deserve it.” 


THE NEW YURGAE FIRE ALARM SYSTEM.—An ingenious switch 
patented by Otto P. and Robert H. Yurgae, Chicago, the inventors of the signal- 
phone, which is used at the central telephone exchanges, etc., has a lever which, 
by throwing up or down as the case may be, will register calls at all times. 
When the switch is up the line is in normal position, that is, calls will register 
through the metallic closed circuit, and when the switch is down it reverses the 
relay point, grounds the battery, and the calls will register through the open or 
ground circuit. This system will work through a break in the line, a ground 
or a cross. In such case the operator’s attention will be called to the fact by 
inserting the plug for talking purposes, and, having a shorter line to travel over, 
the speaking battery will show unusual strength, not enough to affect the talking, 
but enough to let her know that the line is short-circuited, and to keep switch 
down until the trouble is removed. No calls are, therefore, missed at any time. 
The talking battery used for the telephone is of about seven cells to the mile, 
and about five to every additional mile. One set of talking battery is all that 
is needed, and this has to be of sufficient strength to overcome the resistance 
of the longest linc. The same register, the same relay, battery, and, in fact, 
everything that any fire-alarm system is using for the common call box system, 
can be utilized with the addition of a Yurgae switch for every line, and one set 
of talking battery which supplies all circuits. The instruments are connected 
in series and only require one wire running throughout the territory of the cir- 
cuit and then returns to office. The apparatus is being placed on the market by 
the Yurgae Signalphone Manufacturing Company, Milwaukee, Wis. 





UNITED STATES PATENTS, ISSUED JULY 2, 1901. 
[Conducted by Wm. A. Rosenbaum, Patent Attorney, 177 Times Bldg., N. Y.] 


677,340. ELECTRIC SWITCII; A. Cowperthwait and N. O. Lindstrom, New 
York, N. Y. App. filed Feb. 4, 1901. <A pair of bell cranks carrying car- 
bon blocks at opposed ends and at the other end acted upon by a single 
spring. 

677,348. CARBON BRUSH; W. C. Fish, Lynn, Mass. App. filed Feb. 28, 
1901. (See Current News and Notes.) 

677,353. CIRCUIT BREAKER; E. M. Hewlett, Schenectady, N. Y. App. 
filed Jan. 29, 1900. A bow-shaped flexible contact piece is cramped 


against fixed contacts by means of a handle operating a toggle. 


OF DYNAMO ELECTRIC MACHINES; H. M. 
App. filed Jan. 5, 1901. (See Current News 


REGULATION 
Hobart, Berlin, Germany. 
and Notes.) 


677,355- 


677,359. ELECTROMAGNET; J. D. Hilder, Yonkers, N. Y. App. filed 
April 17, 1900. -Details of a multiple magnet comprising a number of 
cores and armatures and a single coil. 


677,360. ELECTRIC CURRENT CONTROLLER; C. H. Keeney, Milwaukee, 
Wis. App. filed May 6, 1901. Details. 
677,371. ELECTRICAL DISTRIBUTION; W. B. Potter, Schenectady, N. 


Y. App. filed June 12, 1899. (See Current News and Notes.) 
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SYSTEM OF ELECTRICAL DISTRIBUTION; E. W. Rice, Jr., 
App. filed May 24, 1900. (See Current News and 


677,375. 
Schenectady, N. Y. 
Notes.) 

677,392. ARMATURE FOR DYNAMO ELECTRIC MACHINES; C. De 
Witt, Anderson, Chicago, Ill. App. filed Aug. 27, 1900. The armature 
disks have notches on the rim and perforations opposite the notches, each 
coil occupying a notch and a perforation. 

677,399. ELECTRIC VULCANIZER; A. J. Conlin, Cambridge, Mass. App. 
filed Sept. 10, 1900. The vulcanizing mold is heated by an electric 
heater. 

677,409. TELEPHONE RECEIVER; W. D. Gharky, Philadelphia, Pa. App. 
filed Sept. 4, 1900. The cord leading to the receiver passes into the butt 
end and is attached to a permanent strong fixture therein before it leads 
to the terminals, the object being to support the receiver by the cord with- 
‘out straining the conductors at the terminals. 

677,410. OPERATOR’S SUSPENSION SET FOR TELEPHONE SWITCH- 
BOARDS; W. D. Gharky, Philadelphia, Pa. App. filed Sept. 19, 1900. 
The operators’ transmitter is suspended from two naked conducting wires 
leading over pulleys and the weight is counter-balanced. 

677,439. ELECTRIC ARC FURNACE; R. C. Contardo, Sevres, France. App. 
filed Aug. 24, 1900. (See page 66.) 
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677,519.—Protection of Multiple Telegraph Instruments. 


INCANDESCENT ELECTRIC LAMP; B. M. Drake, London, Eng. 

(See Current News and Notes.) 

677,453. TELEGRAPH SWITCHING APPARATUS; F. W. Jones, New 
York, N. Y. App. filed March 16, 1901. Means for throwing out one 
side of a damaged loop and working a ground return circuit in its place. 

677.454. APPARATUS FOR CUTTING INTO AND OUT OF CIRCUIT 
LIQUID RHEOSTATS OPERATED BY MEANS OF COMPRESSED 
AIR; K. Von Kando, Budapest, Austria-Hungary. App. filed Dec. 21, 
1900. A float is caused to rise and fall by changing the level of the body 
of liquid in which it rests; these motions control a valve which regilates 
the supply of compressed air to the surface of another body of liquid 
in which the rheostat electrodes are immersed. 

SWITCH FOR MULTIPHASE ALTERNATING CURRENT MO- 


677,440. 
App. filed Dec. 11, 1900. 


677,455- 
TORS; K. Von Kando, Budapest, Austria-Hungary. App. filed Dec. 31, 
1900. Details. 

677,463. FROG FOR USE IN CONNECTION WITH OVERHEAD CON- 


DUCTORS OF ELECTRICAL TRAMWAYS OR RAILWAYS; H. G. 
Nicholson, Bellevue, Ireland. App. filed April 12, 1901. The frog is to 
be struck and moved by the trolley pole as it approaches the switch. 

CUT-OUT; G. B. Thomas, Hartford, 


677,479. ELECTRICAL ROSETTE 
Conn. App. filed March 22, 1901. Details. 
677,498. ELECTRIC CURRENT INTERRUPTER; E. W. Caldwell, New 
York, N. Y. App. filed May 4, 1899. (See Current News and Notes.) 
677,499. METHOD OF INTERRUPTING ELECTRIC CURRENTS; E. W. 


Caldwell, New York, N. Y. App. filed May 20, 1901. (See Current News 
and Notes.) 

77,519. PROTECTION OF MULTIPLE TELEGRAPH INSTRUMENTS; 

F. W. Jones, New York, N. Y. App. filed Feb. 13, 1899. The improve- 
ment provides a lightning arrester located at a neutral point as regards 
the transmitted currents and permits a degree of separation between line 
and ground plates impracticable in any arrangement heretofore known, 
while at the same time the instruments are protected by a sensitive ar- 
rester and operate in the nature of “choke-coils” to retard the inflowing 
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atmospheric discharge. 

677,333. CASING FOR DYNAMO ELECTRIC MACHINES; C. De Witt 
Anderson, Chicago, Ill. App. filed Oct. 14, 1899. The casing or field 
magnet structure is in two longitudinal parts, peculiarly joined to avoid 
breaks in the circuit and to facilitate access to the armature. 

TELEGRAPH APPARATUS; J. Burry, Fort Lee, N. J. App. filed 


677,535. 
Means for operating a telegraph line from an electric light 


Nov. 20, 1899. 
circuit. 

677,578. APPARATUS FOR PURIFYING LIQUIDS BY ELECTROLYSIS; 
F. W. Lemp and W. Koedding, St. Mo. App. filed Oct. 1, 1900. 
(See Current News and Notes.) 

677,584. ELECTRIC MANDOLIN PLAYER; A. I. Mitchell, Rumford Falls, 
Me. App. filed Feb. 25, 1901. The plectrum is attached to the armature 
of a vibrator located in a hollow handle which can be held in the hand to 
present the plectrum to the strings. 

677.595. CEILING PLATE FOR COMBINATION LIGHT FIXTURES; F. 
G. Procunier, Chicago, Ill. App. filed Nov. 30, 1900. A ceiling plate for 
combination light fixtures comprising a hub through which the gas pipe 
passes and having side passages for the electrical conductors. 

677,605. ELECTRIC ARC LAMP; T. Spencer, Philadelphia, Pa. App. filed 
Feb. 19, 1901. The primary of a transformer is in series with the regu- 
lating coil of the lamp and the secondary is in series with the arc, whereby 
compensating adjustment of the length of the arc is effected by a fluctua- 
tion of the current through the primary coil before the same fluctuation 
induced in the secondary is manifested at the arc. 

ZINC ELEMENT FOR GALVANIC BATTERIES; H. J. Brewer, 

York, N. Y. Aon. filed Morch 25. A zine electrode made in 


Louis, 


677,633. 


New 194s. 


Vor. XXXVIIL, No. 2. 


two parts, coupled together and protected at the joint by a covering of in- 
sulating material, the upper section carrying the binding post and the lower 
section being renewable from time to time without detriment to the upper 
section. \ 

677,652. PORTABLE ELECTRIC BATTERY; M. E. Fuld, Baltimore, Md. 
App. filed May 17, 1900. Details. 

App. filed Nov. 21, 1900. De- 


677,659. RELAY; R. Herman, Crafton, Pa. 
tails. 
677,661. APPARATUS FOR REGULATING PRESSURE IN ELECTRIC 


MAINS CONNECTED TO STORAGE BATTERIES; J. S. Highfield, St. 
Helens, Eng. App. filed March 12, t901. The pressure is regulated by 
means of a booster whose field magnet has two windings, one of which 
is connected with the line on opposite sides of a variable resistance. 

677,724. AUTOMATIC TELEPHONE SWITCH; W. D. Watkins, San Jose, 
Cal. App. filed Oct. 18, 1900. Details. 

677,730. PROCESS OF INSULATING CONDUCTORS; C. E. Woods, Chi- 
cago, Ill. App. filed April 12, 1901. (See Current News and Notes.) 
677,741. MEANS FOR SUPPORTING AND MANIPULATING CONTACT 
SHOES OR ELECTRICALLY -PROPELLED RAILWAY CARS; H. C. 
Hastings, L. E. Walkins, Springfield, Mass. App. filed Feb. 21, 1901. 
The shoe makes contact with the under side of a third rail, the invention 
residing in the devices for withdrawing the shoe first horizontally from the 

rail and then upwardly to be out of the way. 

677,772. ELECTRIC WHISTLE; S. A. Brown, Mount Fair, Va. App. filed 
Dec. 16, 1869. A vibrating diaphragm controls the flow of air, the dia- 
phragm being vibrated by an electromagnet and circuit breaker. 

677,778. ELECTRIC SWITCH RAILWAY; A. L. Hatfield, Newark, N. J. 
App. filed June 29, 1900. The feature of this invention is a locking mag- 
net which locks the switch after it has been thrown by the switch throw- 
ing magnet. 

677,801. PRINTING TELEGRAPH;~J. Rogginger, Milwaukee, Wis. App. 
filed Nov. 6, 1899. A receiving instrument for fire alarm, police calls, 
etc, in which a number of call boxes are employed, the receiving instru- 
ment being adapted to print out in figures the number of the box whose 
signal is sent in by a break wheel. 

ELECTRIC SELF-WINDING CLOCK; D. W. Thompson, Chicago, 


677,819. 

Ill. App. filed Feb. 3, 1900. Details of a contact device. 

677,826. CONTROLLING MEANS FOR ELECTRIC CIRCUITS; R. Varley, 
Jr., Jersey City, N.*J. App. filed Aug. 16, 1900. (See Current News and 
Notes.) 

677,828. WIRELESS ELECTRIC RAILWAY SIGNALLING SYSTEM; 


Louis Charles Werner, Broadbrook, Conn. App. filed Sept. 30, 1899. 





677,633.—-Zine Element for Galvanic Batteries. 


Electric Arc Lamp. 


677,605. 


The locomotive of each train is provided with a separate transmitting and 
receiving apparatus, each having its own zrial conductor and its own 
sevarate recording apparatus, for the purpose of signalling between trains 
going in the same or different directions on the same track or at cross- 
overs. It provides as well for positive and reliable means for signalling 
to and from stations from different parts of the same train, from switches, 
culverts, and all points where it is usual to provide signalling apparatus 
to transmit to the engineer a positive safety or a positive danger signz2l. 
Mechanism is provided to automatically and alternately throw the trans- 
mitting and receiving circuits of the train apparatus in and out of action. 


ELECTRIC ALARM; M. Wescher and P. Wollenhaupf, Cologne, 


677,829. 
Germany. App. filed Dec. 21, 1899. Details, 

677.834. DRUSH HOLDER; J. J. Wood, Fort Wayne, Ind. App. filed Nov. 
22, 1900 A socket for the brush comprising a flat plate, comprising one 


wall, and a sheet metal plate bent to form the other three walls and at- 
tached to the edges of the fiat plate. 
AUTOMATIC ELECTRIC CUT-OUT; F. H. Rogers, San Jacinto, 


677,843.- 
Cal. App. filed Aug. 14, 1900. Details. 

REISSUE 11,918. ELECTRIC MOTOR REGULATOR; W. H. Knight, New 
York, N. Y. App. filed June 7, 1901. (See Current News and Notes.) 





